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Foreword 

The  purpose  of  this  report  is  to  present  the  results  of  a survey  of  a specified  area  in 
the  west-central  portion  of  Michigan's  Upper  Peninsula  conducted  in  late  1975  and 
early  1976  for  the  Navy’s  ELF  Communications  Project  Office.  This  material  is 
intended  for  use  by  others,  principally  those  responsible  for  engineering  the  SEA- 
FARER system  and  for  preparing  the  Environmental  Impact  Statement.  For  this 
reason,  this  report  presents  no  conclusions,  but  rather  is  a compilation  of  the 
information  required  by  those  other  groups. 

Throughout  the  field  work  and  during  the  many  contacts  since  then,  all  mem- 
bers of  the  team  were  impressed  with  the  cooperation  extended  by  the  many 
Michigan  officials  and  private  citizens.  The  people  whom  we  met.  almost  without 
exception,  were  interested  in  helping  us  gain  factual  information  and  in  learning  all 
they  could  about  the  system.  We  express  our  heartfelt  thanks  to  them  all. 
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Section  I 
Introduction 

1.1  Background 
/././  General 

In  February  1975,  following  a competetive  procurement  process,  the  Navy  selected 
GTE  Sylvania  to  be  the  prime  system  contractor  for  design  and  development  of  the 
Extremely  Low  Frequency  (ELF)  communication  system. 

Systems  operating  in  this  frequency  band  have  not  been  employed  in  the  past 
because  of  their  cost  and  because  the  attributes  that  make  them  attractive  (/.e.,  deep 
penetration  of  sea  water,  low  atmospheric  attenuation  and  relative  freedom  from 
atmospheric  disturbances)  have  been  required  by  few  users  other  than  strategic- 
deterrent  forces. 

i 

Looking  to  the  future,  the  Navy  has  determined  the  need  for  a communication 
system  located  in  the  U.S.,  capable  of  sending  messages  essentially  world  wide  and 
achieving  communications  that  are  relatively  free  of  constraints  on  submarine 
speed  and  depth.  ELF  systems  satisfy  these  requirements  to  a much  greater  degree 
than  any  other  known  technique. 

In  late  February  1975.  the  Navy  was  directed  by  the  governing  council  of  the 
World  Wide  Military  Command  Communications  System  (WWMCCS — a com- 
munications policy-making  and  operations  group  in  the  Department  of  Defense)  to 
develop  an  ELF  system  called  SEAFARER  for  possible  location  in  the  Western 
U.S.  where  the  Government  owns  or  controls  extensive  areas  of  land.  This  system 
consists,  in  concept,  of  a transmitter  control  center  (TCC).  a few'  randomly-IcKated. 
above-ground  transmitter  stations  (TS),  a transmitting  antenna  made  up  of  an 
irregular  criss-cross  pattern  of  buried  cables  grounded  at  each  end.  and 
submarine-mounted  receiving  components  (antenna,  receiver,  etc.).  Figure  I is  a 
line  drawing  of  this  system  concept.  The  number  of  antenna  lines  and  transmitter 
stations  may  vary  from  one  design  to  another.  Only  the  transmitter  complex  is 
addressed  in  this  report  since  design  of  the  receiver  is  completely  independent  of 
the  location  chosen  for  the  transmitter. 


1 .1.2  Western  Regions 

The  Western  sites  designated  for  study  were  in  Nevada  and  New  Mexico,  specifi- 
cally the  Nellis  Air  Force  Range  and  White  Sands  Missile  Range/Fort  Bliss  com- 
plex. The  Nevada  site  is  a multi-use  range  at  which  Air  Force  fighter  pilots  are 
tniined  and  where  the  Energy  Research  and  Development  Agency  (FRD.A)  con- 
ducts underground  nuclear  tests  and  other  experiments.  The  New  Mexico  site 
consists  of  Army  missile  training  ranges  at  Fort  Bliss,  and  tri-service  missile  test 
and  pilot  training  ranges  at  White  .Sands. 
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The  Navy  did  not  have  the  detailed  inforniation  on  the  natural.  >oei;d,  and 
eiit:ineerinj>  eharacteristies  of  these  new  sites  needed  to  complete  the  designs, 
estimate  their  costs,  and  prepare  an  Knvironmentid  Impact  Statement  (hIS).  To 
overcome  this  problem,  a task  entitled  Site  Survey  was  added  to  the  Ci  l'K  Sylvania 
contract  that  required  the  gathering  of  2.^  categories  of  data,  ranging  from 
socioeconomic  factors  through  geology. 

I .IJ  Michigan  Region 

During  the  summer  of  ly?.*!.  (jovernor  William  Milliken  created  a task  force  ti> 
conduct  a preliminary  review  of  SK.M•'.^R^^R  and  this  group  recommended  that  the 
DoD  be  invited  to  have  an  I’nvironment;d  Impact  Statement  prepared  i>n  the 
project. 

I'he  task  force  submitted  its  repoit  in  .August;  and  in  .September,  (iovernor 
Milliken  invited  the  Director  of  Defense  I'elecommunications  and  Command 
C\)ntrol  Systems  (DT.ACCS)  to  prepare  an  1-ilS.  specifically  reserving  until  lateral! 
invitation  to  proceed  with  project  construction.  Discussions  were  then  held  be- 
tween the  Mitn.gan  Knviionmental  Review  Board  (MHRB)  and  the  Navy  to  reach 
agreement  on  the  content  of  the  KIS.  Although  much  data  had  been  acquired  in  the 
197.^-74  site  survey,  some  of  ;t  was  out  of  date.  It  was  also  necessary  to  study 
additional  subjects  m order  to  prepare  a site-adapted  system  design — a prerequisite 
to  the  F.IS.  A new  sui'vey  was  found  to  be  necessary.  Dctiiils  of  the  study  were 
sufficiently  resolved  with  the  MHRB  by  the  end  of  October  that  a site  survey  of  the 
DP  was  able  to  commence  in  mid-November. 

Figure  2 illustrates  the  survey  area  in  relation  to  the  rest  of  the  DP  and  the 
upper  Great  l akes  region  in  general. 

1 .2  Scope  of  .Survey 
1 .2.1  Contractual  Direction 

VV’hen  the  (iovernor's  invitation  was  received,  the  N;ivy‘s  lil  F Communications 
Project  Ofl'ice  (PMF  117-21)  modified  (iTF  .SyKania's  Statement  of  VN'ork  to 
include  the  requirement  for  a Michigan  Site  Survey.  It  was  stipulated  that  the 
S.ANGDINl!  survey  report  prepared  by  FD.AW  in  1974  was  to  be  reviewed  for 
currency  and  that  only  newer  or  dilTerent  categories  of  data  were  to  be  collected. 
f;ible  I lists  the  specified  data  categories.  Guidelines,  both  verbal  and  w ritten,  were 
pnivided  to  delineate  the  study  area  and  minimi/.e  the  effects  of  day-to-rfay  ac- 
tivities in  the  Dl’.  I'or  evainple.  no  entry  for  observations  or  measurements  were  to 
be  made  on  privately  owned  land  or  in  Hxperimental  Forests,  and  urban  areas  were 
excluded.  Data  on  utilities  services,  pipeline  systems,  telephone  networks,  fences, 
anil  indiistri.il  electronic  instrumentation  ( fable  I - items  2.  .C  4.  S,  and  10)  were 
specified  to  be  provided  by  the  Navy  as  an  output  of  another  contract.  Vo  ac- 
complish the  “I’liblic  Inputs"  dat;i  requirement  (Table  I.  item  7).  the  Michigan 
office  of  fi nviromnental  Rev  iew  (Of-.R)  requested  project  hterature  from  the  Navy 
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Fifiure  2 - The  Study  Area  in  the  Upper  Midw  est 


to  be  located  in  libraries  and  Department  of  National  Resources  (DNR)  offices  in 
•the  UP.  plus  the  OER  headquarters  in  Lansing.  Figure  3 is  a more  detailed  map  of 
the  area  surveyed.  It  is  the  same  as  that  studied  in  1973  and  1974.  except  that  its 
western  limit  is  the  edge  of  the  Ottawa  National  Forest;  Gogebic  and  Ontonagon 
Counties  were  excluded. 

Responsibility  for  supervision  of  the  GTE  Sylvania  site  survey  work  was 
delegated  to  the  Naval  Facilities  Engineering  Command  (NAVEAC  PC-b)  which 
assigned  a two-man  field  team  to  that  task.  They  were  stationed  at  K.l.  .Sawyer  Air 
Force  Base  (.SAFB)  near  Marquette  while  field  data  collection  was  underway.  They 
scheduled  appointments  with  Federal.  State,  and  liKal  agencies,  and  made  other 
arrangements  for  Site  Survey  personnel. 


TABLE  I 


SPECIFIED  DATA  REQUIREMENTS 


DATA 

ITEM  ENVIRONMENT/DESIGN  DATA  ITEM 
NO. 


1 1 Electrical  Power  Systems 


EIS;  System  Design;  Test  Site 
Design  & Construction;  Initial 
Mitigation 


♦utilities  Services  (Water, 
Gas,  POL) 


EIS;  System  Design;  Test  Site 
Design  & Construction 


"'Pipeline  Systems 


EIS;  Identification  of  First 
Order  Avoidance  Area 


4 *Telephone  Systems 


EIS;  System  Design;  Determina- 
tion of  Avoidance  Area/Mitiga- 
tion Requirements 


5 Conductivity  (Surface  and 
Deep  Earth) 


System  Design 


6 Construction/Cable  Emplace- 
ment Unit  Cost  Factors 


EIS;  System  Design;  Test  Site 
Design  & Construction 


7 Public  Inputs  (SEAFARER 
Information  Office) 


8 *Fences 


EIS;  Determination  of  Avoid- 
ance Area/Mitigation  Require- 
ments 


Existing  Rights  of  Way 


EIS;  System  Design 


♦Electrically  or  Electron- 
ic^^lly  Operated  Industrial 
Instrumentation 


EIS;  System  Design;  Mitiga- 
tion Requirements 


Land  Ownership 


EIS;  System  Design;  Test  Site 
Design  & Construction 


Socioeconomic  Factors 


First  Order  Avoidance 
Areas 


EIS;  System  Design;  Test  Site 
Design  S Construction 


Mapping  only  required  - Data  and  descriptive  narrat  ivos  to  ho 
supplied  by  the  Government. 


Figure  3 - Study  Area 


1.2.2  OrganiTation  and  Responsibilities 

The  team  assembled  to  conduct  the  Michigan  survey  evolved  from  the  one  that 
performed  the  Western  Regions  work  and  is  illustrated  in  Figure  4.  George  Brad- 
• shaw  and  James  Barron  of  GTF-'  Sylvania  continued  in  their  familiar  task- 
management  roles,  and  David  Macklin  again  planned  and  directed  the  conductivity 
measurement  program.  In  addition,  Erwin  Day  acted  as  Sylvania's  on-site  data 
ctxtrdinator  during  the  active  field  data  collection  period.  He  was  stationed  in 
Marquette.  Thomas  Crabtree  performed  the  K.l.  Sawyer  Air  F'orce  Base  interface 
study— -the  equivalent  of  the  Western  Regions  mission  compatibility  study.  Since 
no  public  information  program  was  conducted,  no  Info  Office  Manager  was  ap- 
pointed. Russell  HidI  consulted  with  the  Navy  on  informational  literature.  Carmen 
DiNardo  was  added  to  the  team  to  perform  a function  not  required  in  the  Western 
Regions — that  of  contacting  corporate  land  managers  to  obtain  permission  to  enter 
their  properties  for  observations  and  measurements. 
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The  University  of  Toronto  (U  of  T),  KUAW,  Inc.,  and  Henkels  & McCoy 
(H&M)  performed  in  the  same  capacities  as  they  had  during  the  Western  Regions 
survey;  i.e..  earth  conductivity  measurements  and  anidyses,  natural  science  and 
socioeconomic  data  collection,  and  antenna  cost  factors  data  acquisition  and 
aniilysis,  respectively.  The  EDA  W field  work  was  performed  by  personnel  from  the 
company’s  Minneapolis  and  San  Francisco  offices,  and  H&M's  by  their  Detroit 
olTice.  Earth  Sciences  Associates  (E  S. A I of  Palo  Alto  again  supported  ED.AW  in  the 
areas  of  geology,  mineralogy,  and  hydrology.  New  subcontractor  team  members 
were  as  follows: 

• Williams  & Works  (W&W)  of  Grand  Rapids,  assigned  to  conduct  the  study 
of  the  UP  electric;il  power  generation  and  distribution  network  - assisted  by 
two  electrical  engineering  consultants  from  Michigan  Technical  University 
(MTU)  in  Houghton. 

• A number  of  Michigan-based  consultants  engaged  by  ED.AW'  for  specific 
assistance  in  the  noise  and  air  quality,  vegetation  and  wildlife,  and  history 
and  archaeology  studies. 

Inaddition,  the  Navy  contracted  with  Iff  Research  Institute  (II  I'RI)  toprovide 
certain  data  which  are  incorporated  in  this  report. 

Table  II  lists  the  responsibilities  of  these  team  members  for  directing  the  wtirk. 
as  well  as  for  meeting  specific  data  requirements  listed  in  Table  I.  The  last  column  of 
Table  II  lists  the  parts  of  the  final  report  in  w hich  results  of  the  detailed  studies  will 
be  found. 


1.2  J Conduct  of  the  Survey 

The  field  portion  of  the  survey  commenced  on  I.^  November  197.^  w hen  the  advance 
members  of  the  team  arrived  in  Marquette  to  make  local  arrangements.  .A  meeting 
was  held  with  the  .State  Police  at  Division  Headquarters  in  Negaunee  to  e.xplain  the 
survey  and  point  out  that  the  field  crew  s would  be  wurkingin  theeight-county  study 
area  during  the  coming  weeks.  Hanking  and  Post  Ofllce  arrangements  and  a truck 
lease  were  also  completed  at  this  time. 

Hecause  of  the  lateness  of  the  season  and  the  delays  that  snow  cover  was 
e.xpected  to  cause  in  the  field  work,  the  conductivity  program  was  begun  im- 
mediately. even  though  the  two-week  Michigan  deer  hunting  seasons  was  due  to 
start  on  15  November.  A plan  for  the  conductivity  program  had  been  prepared  in 
October  that  called  for  measurements  to  he  taken  by  the  .Audio  Magnetolelluric 
methixl  at  lOh  locations  in  the  study-area  depicted  in  Figure  .^.  This  technique  is 
described  in  detail  in  Part  4 of  this  leport.  Cartli  Ci)ndin  iivii\  Ihiio.  Hriefiy . it 
involves  stretching  lOO-finit  wires  in  four  directions  from  a center  point  and  lightly 
staking  their  ends  to  the  ground.  .A  sensitive  receiver  at  the  central  point  then 
measures  sigmJs  from  ilisiant  thiiiulerstorms.  and  a computer  later  interprets  the 
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TABLE  II 


TASK  RESPONSIBILITY  MATRIX 


ORGANIZATIONAL  RESPONSIBILITY 


FUNCTION/DATA  REQUIREMENT 


SYLVAN I A 


U Of  T 


EDAW/ 


H&M  W&W 


FINAL  REPORT 
PART*  & BOOK 
NUMBER 


Program  Mgmt.  Direction 
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results  and  calculates  conductivity.  These  points  had  been  selected  on  the  basis  of 
five  criteria; 

• Coincidence  with  representative  points  previously  measured  by  MTU  and 
the  Navy. 

• Relatively  uniform  coverage  of  the  study  area. 

• Examination  of  the  full  range  of  geologic  substructure  types. 

• Accessibility  via  roads  or  trails. 

• Exclusion  of  no  points  on  private  land  or  in  experimental  forests — minimum 
number  on  corporate  land. 

I he  first  few  days  of  measurements  were  planned  for  points  on  State  lands,  and 
blank**t  permission  for  access  to  those  was  obtained  from  the  appropriate  agencies 
in  Lansing  by  N A VFAC  (LCDR  G.  D.  Luzum).  Permission  to  make  measurements 
on  corporate  property  was  obtained  by  GTE  Sylvania.  Fortunately,  few  weather 
delays  were  encountered,  permitting  the  three-man  crew  to  work  almost  continu- 
ously until  finished,  with  a short  holiday  break  at  Christmas.  The  crew  traveled  in 
four-wheel  drive,  leased  vehicles  and  was  iKcasionally  joined  by  one  of  the  U of  T 
geologists.  The  field  work  in  Michigan  was  completed  on  16  January,  and  the  crew 
then  moved  to  Wisconsin  for  a week  of  calibration  and  validation  measurements  at 
the  Navy  ELF  facility  at  Clam  Lake.  The  raw  data  were  then  taken  to  Toronto  for 
reduction,  ;uialysis,  comparison  with  Western  Region  and  previous  Wisconsin 
results,  mapping,  and  eventual  reporting. 

During  the  week  of  17  November,  a two-man  GTE  Sylvania  team  visited  K.l. 

Sawyer  Air  Force  Base  to  attend  briefing  sessions  arranged  by  the  NAVF.AC 
personnel  with  representatives  of  most  base  activities.  In  that  short  period  17 
interviews  were  conducted,  and  a set  of  some  40  civil  engineering  drawings  were 
obtained. 

The  EDAW/ES.A  field  work  also  commenced  during  the  week  of  17  November 
when  interviews  were  conducted  with  numerous  State  agencies  and  departments  in 
Lansing,  followed  in  succeeding  weeks  by  interviews  with  UP  Federal,  regional, 
county,  and  city  agencies  and  corporations.  That  work  was  completed  in  mid- 
JJecember  although  numerous  telephone  contacts  were  necessary  in  the  following 
months  as  the  reports  were  being  prepared. 

The  H&M  team  started  its  work  by  interv  iewing  unions  and  contractors,  and 
deferred  work  in  the  field  until  close  of  the  deer  hunting  season.  Observations  and 
measurements  were  made  either  along  public  roads  or  at  Ihe  points  where  permis- 
sion had  been  granted  for  conductivity  measurements. 

The  W&W  effort  was  started  during  the  week  of  24  November  and  involved 
identifying  and  meeting  w ith  the  six  power  companies  and  co-ops  serving  Ihe  study  i 

area.  This  work  involved  interviews  in  Wisconsin  as  well  as  the  UP.  since  one  i>f  the 

1 
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two  largest  suppliers  in  the  study  area  (Wisconsin-Miehigan  Power  Company)  is 
headquartered  in  Appleton,  Wisconsin.  Interviews  continued  into  late  February. 

At  the  conclusion  of  the  field  data  collection,  work  then  shifted  to  the  offices 
and  laboratories  of  all  the  team  members.  That  effort  consisted  of  intensive  data 
aniilysis,  review,  mapping,  coordination  between  team  members,  and  writing, 
which  culminated  in  this  report.  The  results  of  that  work  are  summarized  in  the 
following  section. 
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2.1  Report  Structure 

The  entire  Site  Survey  Final  Report  for  Michigan  comprises  six  parts  consisting  of 
27  separately-bound  volumes  or  books  as  illustrated  in  Figure  5.  This  section  of  this 
book  (Part  I)  contains  a condensation  of  each  of  the  other  parts  and  presents  their 
principal  findings  and  conclusions,  but  does  not  contain  all  the  details,  validation, 
or  lists  of  information  sources.  Its  purpose  is  to  provide  an  overview  in  sufficient 
depth  to  make  the  reader  conversant  with  the  study  area  and  the  principal  survey 
results,  and  to  highlight  the  significance  of  these  results  to  the  SEAFARER  project. 


The  majority  of  the  work  is  presented  in  Part  2,  Environmental  and  Desif>n 
Data.  The  21  books  that  make  up  that  part  are  entitled  as  follows: 


Book  I — Introduction 
Book  2 — Socioeconomic  Data 
Book  3 — Governmental  Data 
Book  A — Land  Ownership  Data 
Book  5 — Land  Use  Data 
Bcxik  6 — Market  Value  Data 
Book  7 — Transportation  Data 
Book  8 — Utilities  Data 
Book  9 — Mineral  Extraction  Data 
Book  10 — Bedrock  Geologic  Data 
Book  1 1 — Surficial  Geologic  Data 
Book  12 — Slope  and  Terrain  Data 


Book  13 — Soil  Data 
Book  14 — Surface  Water  Data 
Book  15 — Subsurface  Water  Data 
Book  16 — Climatic  Data 
Book  17 — Cultural  and  Recrea- 
tional Data 

Book  18 — Vegetation  Data 
Book  19 — Wildlife  Data 
Book  20 — Air  Quality  and  Noise 
Data 

Book  21 — Right-of-Way  Opportunities 
and  Avoidance  Features 


Although  many  of  the  books  treat  similar  subjects  and  therefore  have  consider- 
able common  material,  each  has  been  prepared  to  stand  alone,  making  it  unnceces- 
sary  for  the  reader  to  refer  to  another  book.  In  many  instances,  the  bixiks  contain 
new  materiiil  not  available  when  the  1974  report  was  published.  In  others,  the  1974 
materitil  has  been  updated  with  new  information,  and  in  yet  others — where  the 
material  was  still  found  to  be  current  — only  editorial  revisions  were  made  to  delete 
reference  to  Gogebic  and  Ontonagon  Counties  which  lie  outside  the  1975-76  study 
area.  , 

No  new  information  was  sought  specifically  for  Houghton  County  because 
such  a small  portion  (about  7400  acres — see  Figure  3)  lies  within  the  study  area 
boundary  and  because  the  probable  ItKation  of  the  manned  Transmitter  Control 
Center  is  some  distance  away  at  K.l.  Sawyer  Air  Force  Base,  making  it  unlikely 
that  SEAFARER  will  have  any  significant  svKiitl  or  economic  effects  in  that  region 
of  the  UP.  Where  Houghton  County  information  was  available  in  civnjunction  with 
that  of  other  counties,  or  where  the  1974  material  was  still  judged  to  be  valid,  it  has 
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Fifiure  5 - Report  Structure 


been  included.  Conversely,  new  data  were  sought  and  are  reported  for  Alger  and 
Delta  Counties  because,  while  only  small  portions  of  them  also  lie  within  the  study 
area,  they  are  much  closer  to  the  probable  TCC  location  and  may  therefore  experi- 
ence some  social,  economic,  or  transportation  effects  from  SEAFARER. 

The  colored  data  maps  from  the  individual  books  of  Part  2 are  also  included  in  a 
separate  appendix  to  this  volume.  Map  notes  that  refer  to  the  text  apply  to  the 
appropriate  book  of  Part  2 rather  than  to  this  Summary  volume. 

2.2  Results 

2.2.1  Socioeconomic  Factors  (No  data  map  is  provided  for  this  subject.) 

2.2.1 .1  Denwffraphy 

Since  1950,  the  study  area  has  experienced  a very  gradual  increase  in  resident 
population.  Official  projections  for  1980  and  1990  show  that  this  trend  should 
accelerate,  except  for  Alger  and  Baraga  Counties  which  are  expected  to  lose 
population  through  the  I970’s  and  then  pick  up  again  in  the  1980’s. 

Major  population  centers  in  and  around  the  study  area  normally  provide  a full 
range  of  giwds  and  services  to  both  the  resident  and  tourist/transient  populations. 
Over  40  percent  of  the  inhabitants  reside  in  towns,  cities,  or  villages  with  popula- 
tions of  1 ,000  or  less;  and  most  counties  are  classified  "rurar'  by  the  U.S.  Census 
Bureau. 

The  population  of  the  seven  counties  is  over  99  percent  white.  All  age  groups 
are  expected  to  increase  between  the  years  197.5  and  |990,  except  the  60  to  74  group. 
In  Iron  and  Dickinson  Counties,  a growing  community  of  retired  persons  is  re- 
Hected  in  higher  than  average  county  median  age  statistics.  In  contrast,  there  has 
been  a decline  in  the  number  of  persons  under  1 1 years  throughout  the  counties, 
fhis  may  negatively  impact  the  available  labor  force  in  the  next  10  to  20  years. 

2. 2. 1.2  Housing 

In  1970  the  vacancy-available  rate  for  the  study  area  was  about  2. .5  percent,  but 
one-fourth  of  all  existing  housing  units  are  presently  considered  by  officials  to  be 
physicidly  inadequate  to  the  needs  of  the  resident  population.  There  has  been  a 
continued  decline  in  household  size  since  1970;  however,  with  slight  but  steady 
increases  in  population  and  the  number  of  current  substandard  units,  the  demand 
for  new  housing  will  continue  to  exist. 

1 he  average  persons  per  dwelling  unit  throughout  the  study  area  is  .5 . 1 7.  About 
10  percent  ofall  husband-wife  families  are  over  65  years  of age.  .About  II  percent  of 
all  families  have  incomes  below  the  federally-defined  poverty  level. 

•Abrnit  one-third  of  the  housing  constructed  in  the  centnil  UP  is  attributable  to 
public  efforts.  Private  housing  prinluction  is  not  likely  to  meet  expected  1980 
household  demand  withinit  government  subsidies. 
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2. 2. 1.3  Economic  Characteristics 

The  economy  of  the  UP  has  historically  been  dependent  on  exploitation  of  natural 
resources,  i.e.,  mining  and  lumbering.  In  Marquette  County,  iron  mining  was 
responsible  for  over  19  percent  of  labor  and  proprietor  income  in  1973,  and  prrxiuc- 
tion  is  increasing  at  the  present.  The  wholesale  and  retail  trade  industry  is  important 
to  all  counties,  particularly  so  to  counties  with  a relatively  large  tourist  business. 
Except  in  Iron  County,  contract  construction  is  not  a major  study-area  producerof 
personal  income. 

In  1975,  the  seven-county  average  annual  unemployment  rate  rose  to  over  1 1 
percent  of  the  total  civilian  labor  force.  Totid  employment  has  been  increasing,  but 
not  as  fast  as  the  increase  in  the  labor  force.  It  is  to  be  remembered  that  Houghton 
County  is  not  included  in  these  considerations,  so  that  the  employment  figures  do 
not  reflect  the  present  condition  of  the  copper  mining  industry  there.  Greatest 
yearly  fluctuations  in  the  percent  unemployed  occur  in  those  counties  that  are 
dependent  on  few  industries  for  employment  and  where  industries  are  subject  to 
seasonal  demand,  as  in  tourism  and  construction.  Per  capita  personal  income  levels 
remain  below  those  of  the  State  as  a whole,  and  welfare  payments  account  for  a 
large  share  of  governmentitl  costs. 


2.2. 1.4  Resource  Productivity 

Iron  ore  mining  and  beneficiation  is  the  dominant  factor  in  the  mining  industry  in  the 
study  area.  Occurrences  of  other  metallic  minerals,  including  gold,  silver,  lead, 
copper,  zinc,  and  uranium,  have  been  documented;  but  no  mine  is  currently 
producing  ore  from  any  of  these  deposits.  The  larger  deposits,  however,  may 
constitute  resources  that  could  prove  to  be  economiciilly  extractable  in  the  next 
several  decades.  By  the  year  2000,  it  is  anticipated  that  all  iron  ore  will  come  from 
lower-grade  taconite  deposits.  The  Lake  Superior  district  will  become  the  principal 
U.S.  source  of  this  ore.  and  mining  will  continue  to  be  a major  industry  within  the 
study  area. 

Agricultural  production  is  of  only  minor  significance  in  the  study  area,  except 
for  portions  of  southeastern  Menominee  County,  and  to  a much  lesser  extent,  the 
southeastern  portion  of  Delta  County.  Forest  land  and  prt>ducts  represent  a sig- 
nificant resource  in  the  study  area.  Table  111  summarizes  land  productivity  by  value 
and  county  for  each  major  product  area  in  1974. 

The  future  of  agriculture  in  the  study  area  is  projected  to  remain  stable  in 
response  to  local  market  demands.  Additional  prixluct  development  possibilities 
include  maple  syrup,  cold  climate  vegetables  and  specialty  fniit  orchards  in  the 
western  midsection  of  Baraga  County.  The  future  of  forest  related  prinlucts  is 
projected  to  gradually  increase  through  time,  notably  in  the  specialty  areas  of 
hardw(H)ds  and  panel  prmliicts. 
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Table  III 

Summary  of  Land  Productivity  — 1974 
(Annuai  Values  in  Millions  $) 


County 

Mineral 

Production 

Agriculture 

Products 

Forest 

Related'* 

Total 

Alger 

0.1 

l.l 

20.0 

21.1 

Baraga 

0.1 

0.6 

30.0 

30.7 

Delta 

0.2 

2.4 

25.0 

27.6 

Dickinson 

37.4 

1.2 

25.0 

63.6 

Iron 

6.6 

0.6 

45.0 

52.2 

Marquette 

172.3 

0.5 

50.0 

222.8 

Menominee 

0.1 

8.8 

25.0 

33.9 

Total 

216.8 

15.2 

220.0 

452.0 

* Includes  estimated  values  for  forest  products,  all  commercial 
recreational  uses,  and  intangible  (non-quantifiable)  factors 
I associated  with  various  non-commerciid  recreational,  wil- 

* derness,  and  conservation  functions. 
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2.2.1 .5  Community  Services 

The  complete  range  of  medical  services  normally  found  in  major  urban  areas  does 
not  exist  within  the  study  area.  Medical  doctors  number  .80  per  1 .000  population, 
less  than  hrdf  the  1974  national  average  of  I .S22.  However,  each  county  is  served  by 
at  least  one  hospitid,  with  50  percent  of  the  totid  study  area  bed  count  found  in  the 
three  Marquette  County  hospitals;  ambulance  service  is  furnished  by  2.1  organi/.a- 
tions  that  provide  reasonably  comprehensive  coverage  in  all  but  the  most  rural 
sections  of  each  county. 

The  public  schcx>l  facilities  vary  significantly  throughout  the  region  in  terms  of 
size  and  enrollment,  ranging  from  a single  one-room  school  house  to  a complex  of 
schools  operating  under  one  system.  Most  pupil/classroom  ratios  are  currently  at 
the  optimum  level,  and  a stable  to  slightly  declining  enrollment  is  expected  to  the 
year  1980,  VrKational  training  is  limited  primarily  to  the  few  courses  provided 
through  the  region's  four-year  high  schools. 

The  equipment  available  for  fire  suppression  varies,  with  smaller  cities  having 
less  equipment  and  correspondingly  lower  annual  operating  budgets.  Cooperation 
for  ftre  protection  between  local  governments  is  widespread  to  make  up  for  low 
personnel  and  equipment  inventories.  In  addition,  tire  lighting  resources  are  a\  ail- 
able  to  local  settlements  from  K.l,  .Sawyer  Air  Force  Base  and  the  Michigan 
Department  of  Natural  Rescnirces.  The  U S.  Forest  Service  has  fire  fighting  re- 
sponsibilities on  National  Forest  lands. 
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Police  protection  is  provided  by  the  Michigan  State  Police,  county  sheriffs,  city 
and.  to  a lesser  degree,  township  police.  Typically,  the  si/.e  of  individual  police 
agencies  is  small,  and  a great  deal  of  reliance  is  placed  upon  the  State  Police  for 
protection  and  surveillance  outside  urban  areas.  Additionally,  the  8th  District  State 
Police  Headquarters,  located  near  Negaunee  in  Marquette  County,  maintains  a 
crime  laboratory  available  for  use  by  local  governmental  police  units. 

2.2.2  Governmental  Data  (Refer  to  Map  1.) 

Federal,  State,  and  local  governmental  bcxiies  and  agencies  working  within  the 
study  area  result  in  a complex  pattern  of  jurisdiction,  control  and  responsibility. 
The  functions  of  the  various  governmentiil  brxlies  of  particular  interest  to  SEA- 
FARER  are  described  in  the  following  paragraphs. 

2.2. 2. 1 federal 

Within  the  study  area  there  are  three  U.S.  Government  departments  with  activities 
of  direct  interest  to  SEAFARER; 

• Department  of  Interior  — The  l.'Anse  Indian  Reservation  in  Baraga  County 
is  held  for  the  ownership  and  residence  of  the  l.'Anse.  Vieux  Sert,  and 
Ontonagon  hands  of  the  Chippewa  Nation  under  the  jurisdiction  of  the 
Bureau  of  Indian  .MTairs,  Great  Lakes  .Agency.  Federal  regulations  enable 
the  tribal  council  to  grant  rights-of-way  subject  to  approval  by  the  Secretary 
of  the  Interior. 

• Department  ofAprienliare  — The  Milwaukee  Regional  OfUceof  the  Forest 
Service  (a  division  of  the  USDA)  has  responsibility  for  the  two  IT’ National 
Forests.  Ottawa  and  Hiiiwatha.  .Although  both  forests  lie  outside  the  study 
area,  the  Forest  .Service  provides  administration  for  the  two  experimental 
forests  within  the  area.  McCormick  and  Dukes. 

• Department  of  Defense  — fhe  U S.  Air  Force  operates  K.l.  Sawyer  .Air 
Force  Base — a fully-equipped,  strategic  bomber  instidlation  south  of  Mar- 
quette. 

Other  Federid  agencies  that  extend  to  the  local  level,  such  as  F.A.A.  FBI.  IRS. 
HEW,  etc.,  are  of  course,  present  in  the  UP.  but  are  not  discusseu  in  this  report. 

The  two  regional  planning  commissions  in  the  UP  that  are  empowered  by  both 
Fedend  and  State  legislation  and  administered  by  the  Economic  Development 
.Administration  of  the  Department  of  Commerce  are  discussed  later  under  a special 
category  (see  2. 2. 2. 6). 

2.2.2.2  State 

In  addition  to  State  statutes  relating  to  local  gtnernmental  establishment  and 
control,  the  .Stiite  exercises  its  jurisdiction  and  powers  through  departments  and 
commissions.  ,As  represented  through  their  many  respective  ci>mmissions  and 
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boards,  ihc  nepartnients  of  Commerce.  Agriculture.  F.ducalion.  Natural  Re- 
sources. .State  Highways,  and  others,  exercise  strong  influence  within  the  study 
area  concerning  existing  land  use.  conservation,  and  development. 


It  is  the  Department  of  Natural  Resources  (DNR)  and  the  State  Highway 
Department  that  are  of  the  most  immediate  interest  to  SEAF.ARKR.  The  former 
provides  guidelines  and  issues  permits  for  constructing  rights-of-way  across  State 
l oresi  land.  It  also  monitors  industrial  activities  fi)t  compliance  with  air-  and 
water-quality  regulations.  I he  latter  controls  use  of  rights-of-way  associated  with 
State-maintained  highways. 
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Future  changes  at  the  State  and  local  level  w ill  most  likely  result  in  the  ci  cation 
of  special  districts  to  preserve  natural  features  and  scenic  amenities,  define  land- 
use  policy,  and  promote  methods  to  holster  the  UP  economy. 

2.2.2.J  Coiiniy 

Flach  county  has  its  ow  n legal  personality.  However,  as  an  agent  for  the  State,  it  is 
required  to  carry  out  certain  State  programs.  The  conduct  of  elections,  the  en- 
forcement of  State  criminal  laws,  the  registering  of  property  deeds,  issuing  of  birth 
certificates,  and  the  administration  of  justice  are  some  of  the  functions  conducted 
by  county  government  on  behalf  of  the  State.  I'he  basic  powers  of  the  county 
include  the  responsibility  to  purchase  re;il  estate  for  county  use.  borrow  money  for 
service  projects,  make  contracts  for  those  projects,  and  peiform  acts  necessary  to 
safeguard  county  property. 

In  addition  to  their  legislative  and  judicial  powers,  counties  were  extended  the 
right  in  194.^  to  create  zoning  commissions.  Today  all  counties  within  the  study  area 
have  active  planning  commissions;  and  Haraga.  Delta,  and  two  townships  in  Mar- 
quette County  have  been  recently  zoned.  .As  of  .lanuary  1976.  6.“'  percent  of  the 
study  area  was  covered  by  some  form  of  zoning — either  county,  township,  or  city. 

The  county  highway  departments  issue  permits  for  construction  of  utilities  on 
their  righls-i)f-way  and  also  for  transportation  of  over-w  eight  construction  machin- 
ery. both  of  which  are  governed  by  seasonal  considerations. 

2. 2. 2.4  Town.'ihii>.'i 

l-ach  township  is  governed  by  a four-member  township  board  whose  principal 
powers  are  to  secure  taxes,  create  debt,  issue  by-law  s and  orders  regulating  low  n- 
ship  affairs,  and  acquire  and  hold  real  and  personal  pro[>erly  for  public  use.  In 
recent  years,  township  governments  have  had  to  meet  increasing  demands  for 
public  services  and  utilities.  Consequently,  the  legislature  has  given  townships 
biDad  powers  to  pianiile  for  watet  supply,  storm  anil  sanitary  sewers,  planning 
ordinances,  and  public  health  controls.  Most  ordinances  can  he  adopted  by  resolu- 
tion of  the  low  nship  board  followed  by  media  publication  and  suhsequetit  entry  into 
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the  township  ordinance  book.  Kxceptions  are  zoning  ordinances  and  amendments 
which  must  be  preceded  by  public  hearings  before  the  tow  nship  zoning  commission 
or  ciHudinating  committee. 

2. 2. 2.5  hu  orporated  Sctilenieiiis  - Cities  anti 

Within  the  study  area,  fourteen  urbanized  regions  have  been  incorporated  into 
cities.  .Ml  of  these  cities  have  adopted  home  rule  provisions  of  the  constitution 
which  free  them  to  devise  forms  of  government  and  exercise  powers  of  self- 
government  under  locally  prepared  charters  that  are  adopted  by  referendum. 
city,  having  seceded  from  a township,  must  assume  the  basic  State-required  duties 
as  well  as  provide  its  own  services.  In  addition  to  assessing  property  and  collecting 
taxes  for  county  and  school  district  purposes,  the  city  also  becomes  solely  respon- 
sible for  registering  voters  and  conducting  all  elections  within  its  boundaries. 

There  are  only  four  incorporated  villages  within  the  stud>  area:  l.'.Anse  and 
Ifaraga  of  Baraga  County,  and  .Alpha  and  Mineral  Hills  of  Iron  County,  fhe 
incorporated  village,  unlike  the  city,  participates  in  tow  nship  alTairs.  fhe  township 
rettiins  the  power  to  levy  taxes  fi>r  school  districts  and  administer  county,  state,  and 
national  elections.  Townships  and  villages  frequently  cooperate  to  provide  com- 
bined public  utilities. 

2.2.2.f>  I’hinnim; 

fhe  Western  and  Central  L'pper  Peninsula  Planning  and  Development  Regions, 
created  in  the  late  l‘>btrs  thnvugh  public  act.  arean  example  of  special  governmental 
considerations  given  to  regionally  planning  the  environment. 

fhe  VN'estern  l'pper  Peninsula  Planning  and  Dev  elopment  Region  (V\'UPPDR) 
is  a six-county  planning  and  economic  development  district  empowered  by  the 
Public  Works  and  Ixonomic  Development  .Act  ol  1%.*'  and  administered  by  the 
fconomic  Development  .Administration  HiD.A).  of  the  L'..S.  Department  of  Com- 
merce. The  organization  was  fostered  by  the  Michigan  Department  of  Commerce 
under  the  auspices  of  the  PD  A and  brought  into  being  by  the  Hoards  of  Commis- 
sioners of  Baraga.  Cmgebic.  Houghton.  Iron.  Keweenaw  . and  Ontonagon  Counties. 
Total  representation  on  the  WLIPPDR  is  unlimited,  hut  the  apportionment  must 
remain  equal  for  each  county  represented,  with  membership  open  to  any  unit  of 
government  choosing  to  participate.  Wl  Tl'.  yR  employs  a full-time  staff  of  pnvfes- 
sional  planners. 

Performing  functions  similar  to  those  of  WUPPDR.  the  Central  I'ppvr  Penin- 
sula Planningand  Development  Region  (CLIPP.AD)  was  organized  in  I96S  by  public 
officials  and  interested  citiz.es  from  six  counties — Alger.  Delta.  Dickinson.  Mar- 
quette. Menominee  and  Schoolcraft. 

Tutu  re  directions  for  the  UP.  as  indicated  through  the  major  goals  of  WUPI’DR 
and  CUPP.AD.  is  to  increase  emplovment  opportunities,  expanil  the  qiiantilv  anil 
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quality  ot  conintuniiy  facilities,  improve  local  and  regional  transportation  systems, 
encourage  community  development  and  the  implementation  of  planning  and  land- 
use  regulations,  promote  the  development  and  wise  utiliziition  of  natural  resources, 
and  coordinate  project  funding  with  local  governmental  units.  Zoning  Board  .Super- 
visors require  that  the  expenditure  of  public  funds  for  roads,  services,  and  other 
public  improvements  (including  the  activities  of  State  and  Federal  agencies)  be 
restricted  by  and  conform  to  the  purposes  of  each  ordinance.  .All  other  property 
uses  are  considered  prohibited  except  those  that  the  Boards  of  Supervisors,  by 
resolution,  may  determine  to  be  consistent  with  puiposes  established  for  the 
respective  districts. 

2.2.J  iMiid  Ownership  Data  (Refer  to  Map  2.) 

Of  the  study  area's  approximate  2.9  million  acres  (including  waterbodies),  approx- 
intately  .6  million  is  ow  ned  by  the  Federal  and  State  governments.  State  ow  nership 
predominating  with  approximately  9,^  percent  of  that  total.  This  land,  under  the 
Commercial  Forest  Act,  is  specifically  designated  for  public  use  and  is  not  available 
on  the  open  market.  Of  the  remaining  2.3  million  acres.  43  percent  is  owned  by  large 
corporations  whose  properties  are  of  substantial  si/e  ( I .()(K)  acres  or  more),  and  are 
also  not  for  sale  on  the  open  market,  except  for  large  acreages  at  high  prices  per 
acre.  Individual  owners  hold  approximately  one  million  acres  of  land.  See  Table  IV 
for  ;»  summary  of  land  ownership  data. 


Table  IV 

Land  Ownership  .Areas  and  Percent  Total  Area 


Ownership 

Categories 

Acres 

Square 

Miles 

Percent 
of  Total 

Federal  & State 

b(  to. 0(H) 

93  K 

20.7 

Corporate 

1 ,03.‘;.()(K) 

l.bIS 

3.S.7 

Private 

l.(H)().(H)() 

1 ,.*i62 

.34.. 3 

Miscellaneous 
Unaccounted  for 

2b3,(H)() 

414 

9.) 

Total 

2.9<)0.(KM) 

4,5.32 

KMI.II 

i 


The  information  on  land  ownership  was  obtained  from  individual  county  plat 
books  and  identifies  40-acre  minimum  parcels.  All  data  collected  for  the  plat  boi'ks 
by  their  publishers  were  gathered  from  official  public  records  at  the  countv  cour- 
thouses. .As  the  cycle  ot  land  sales  and  purchases  is  a continual  process,  it  is 
impossible  to  guarantee  with  tot.il  accuracy  the  owner  ship  iiifoi  in.iiion  as  of  ,iny 
spccillc  given  ilate.  A review,  however,  of  the  new  plat  luniks  ot  Menominee. 
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Marquette.  Dickinson.  Iron,  and  Houghton  Counties  (published  alter  the  comple- 
tiiin  ol  the  I and  Ownership  Report  at  the  end  ot  reveals  that  an  overwhelming 
majority  ol  all  recent  land  sales  were  the  result  ol  private  landholders  selling  to 
other  private  individuals.  Ihe  average  amount  ofland  sold  by  individuals  to  either 
corporations  or  governments  has  been  less  than  one  percent  and  in  small  tracts 
averaging  less  than  one  hundred  acres.  For  these  reasons  the  Ow  nership  Data  Map 
prepared  in  197.1  and  used  as  the  basis  for  Map  2 can  still  lx-  considered  reliable,  as 
can  the  county-by-county  land  area  and  ownership  information  contained  in  the 
following  subsections. 

2.2J.I  Aliicr 

•Appi  o.ximately  10.000  acres  ol  .Alger  t ounty . along  its  western  binindary  . is  in  the 
study  area.  I he  .State  of  Michigan  owns  well  over  .SO  percent  i>f  this  area.  This 
publicly-owned  land  is  basically  contained  within  the  Menominee  and  Kscanaba 
River  State  Forests.  Slightly  more  than  half  the  remaining  property  is  owned  by 
private  individuals,  with  the  balance  v>wned  by  corporations,  the  largest  of  which 
are  the  Mead  Corporation  and  Cleveland  Cliffs  Iron  Company. 

2.2.J.2  Ihudiid 

Baraga  is  almost  entirely  within  the  study  area  (,S,12.(K)0  of  .S92.402  total  acres),  and 
is  second  to  Maiquette  County  in  the  amount  ol  land  under  corporale  ownership. 

Much  ol  the  County  is  under  .Stale  Ciovernmeni  ownership,  principally  Ihe 
Baraga  State  Forest.  There  are  also  substantial  coiporate  holdings  in  the  eastern 
and  central  sections.  Most  ol  these  cmporate  hinds  are  ow  ned  by  firms  such  as 
American  C'an  Company.  Ford  Motor  Company.  Kimberlv  Clark  C\>iporation. 
Mead  Corporation.  ;ind  North  Woods  Paper  Products.  Inc. 

I here  is  one  substantial  area  of  privately-owned  land  in  the  northwestern 
section  of  the  County.  However,  most  land  that  is  privalelv  ow  tied  does  not  appear 
in  large  sections  on  the  map.  but  is  well  distributed. 

2.2. . 1j  Delia 

I here  are  I0.240acres  i)f  Della  County  in  Ihe  study  area.  Faghiy  percent  of  Ihe  land 
IS  privately  owned.  Ten  percent  is  owned  by  the  Kimberly  Clark  Corporation.  The 
rest  IS  publicly-owned  .Slate  properly,  principally  the  Menominee  Slate  Forest. 

2. 2. . 1.-1  Dickinson 

I he  entire  C ounty  ol  Dickinson,  or  4SH..120  acres,  is  included  in  the  siuilv  area.  The 
southern  sections,  near  the  pi>piilalion  resideniial'commercial  centers  of  Iron 
Mountain  and  Kingsford.  are  largely  privalelv  owned.  The  northern  section  of  the 
County  IS  siihsianlially  govei  nmenl-ow  tied  hind . primarily  the  Sturgeon  Riv  er  State 
Foiest.  Ihe  central  sections  ol  the  County  have  a general  miMiire  of  all  Ihiee 
categories,  with  Ihe  vast  majority  of  corporale  land  ow  ned  by  Ihe  Keweenaw  I .ind 
Association,  the  Kimberly  Clark  Corporation,  .md  Inhmd  Steel. 
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2.2.J.5  llnii^hion 

()t  Ihc  approximately  IJH)  acres  i>l  Houghton  C ounty  within  the  stuily  area,  the 
majority  is  uiuier  private  ownership  with  some  scattered  corporate  holdings. 


2.2.2. h  Iron 

Approximately  hO  percent  or  4Ci8.tNh  acres  of  Iron  County  lie  within  the  study  area. 
The  majority  ot  the  northern  hall  of  the  area  is  rnvned  hy  corporations  such  as 
American  C an  C’rimpany.  C'elote  Ci'iporation.  Inland  Steel.  I'.S.  Steel.  Michl.md. 
Inc.,  and  VV isconsin-.Michigan  I’ower  C'omp.my . The  southern  part  of  the  area, 
located  in  and  ahmit  the  population  centers  r)f  Iron  Kivei  and  Sianhaugh.  is  pre- 
dominately under  private  ownership.  This  area  is  not  only  .i  resideniiai  and  com- 
mercial center,  hut  a growing  recreationat  area  with  a high  demand  lor  recreation 
residential  property 

2.2. J.7 

With  l.2llt.'^20  acres,  M.irquette  is  the  second  largest  county  in  the  continental 
S.  All  hut  ahout  lit, IKM) acres  in  the  southe.istern  coi  nei  are  within  the  study  area. 
The  major  portion  is  owned  hy  such  corporations  as  Cleveland  Clilfs  Iron  Com- 
pany, l ord  Motor  Company . Kimheily  Clark  Corporation.  Inland  Steel,  and  C .S. 
Steel  It  also  contains  the  Kscanaha  Kiverand  Michigamme  State  horests.  The 
southern  and  southwestern  sections  are  largely  under  gov  ei  n men  t ow  nership  w hile 
the  central  and  northwestern  sections  are  largely  owned  hy  coi poi .itions 

I he  Huron  Mountain  Cluh  r>vvns  much  of  the  western  part  ol  the  County  's 
l ake  .Superior  shoreline.  Much  of  the  shoreline  ne.ir  Maiquette  is  owned  hy 
individuals  who  have  homesites  or  recreational  property  on  the  lake 

I he  area  within  M)  miles  of  the  City  of  Mari|uette  contains  one  ol  the  heav  lest 
concentrations  of  priv  ately-inv  ned  land  in  the  Cl’. 

2.2..I.S  Mfiioniiiifc 

( )f  the  2.^0. -4(H)  acres  in  Meiumiinee  County  within  the  study  aiea.  most  of  the  land  at 
the  southern  tip  is  privately  owned.  The  cential  and  northern  are. is  are  owned 
largely  hy  coi  porations  such  as  Kimherly  Cl.iik.ind  I ..S.  Steel  I he  puhlicly -I'w  ned 
land  ci'nsists  primarily  of  the  Menominee  St.ite  l i>rest. 

2.2. -J  l.and  I se  Data  {Refer  lo  Map  J.) 

2.2. -I.  I ( ieiiernl  l,'s<  \ 

I .ind  use  p.itterns  m any  legion  are  shaperl  hv  the  charactei  .ind  distrihiition  ol 
natural  resources,  clim.ile.  leiiam.  w.ilercoiii ses,  overland  lianspoil.ilion  means, 
atui  geographic  rel.ilionships  to  markets  ami  m.ijor  political  hound. iries  All  of  these 
factors  have  iiiniieiiced  l.iiul  use  in  the  Cl’  from  the  e.iihesi  ilavs  to  the  present 

I rench  mission.i.  ies  and  fur  traders  were  the  first  l uipoe.ms  lo  airive  f urs 
comm.mded  high  piices  and  .inimals  vveie  .ihiiiul.ml  Cop|vei  discoveries  ol  the 
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early  19th  Century  generated  a miner;il  boom  which  expanded  rapidly  with  iron 
discoveries  in  what  are  now  Marquette,  Iron,  Dickinson,  and  Gogebic  Counties. 
Towns  spr.mg  up  wherever  major  copper  and  iron  deposits  were  located.  The 
mining  companies,  needing  labor,  provided  transportation  to  the  region  for  immig- 
rants. 

Because  timber  was  needed  in  quantity  for  charcoal  to  refine  ore  and  to  support 
mine-shaft  walls,  the  Michigan  logging  industry  was  born.  Large-scale  lumbering 
followed,  which  also  led  to  the  formation  of  new  towns.  By  the  early  l9(K)'s.  the 
lumbermen  began  to  move  on.  selling  depleted  forest  lands  to  immigrant  farmers  or 
allowing  the  land  to  revert  to  the  State  as  tax  delinquent.  Large  open-pit  iron  mines 
in  Minnesota  began  to  outproduce  the  shaft  mines  of  the  UP;  and  iil'ter  World  War  1 . 
copper  mining  began  to  decline.  Although  some  industrial  development  iKcurred 
through  the  years  on  a limited  basis,  it  was  the  tourist  and  vacation  industry  w hich 
helped  stabili/.e  the  waning  economy. 

Farm  products  have  been  exported  only  during  periods  of  high  consumer 
demand  rather  than  on  a continual  basis,  as  the  harsh  climate  gives  a competitive 
advantage  to  the  farm  lands  of  the  lower  Midwest.  Also  the  remote  location  of  the 
region  has  placed  it  at  a disadvantage  in  terms  of  accessibility  for  and  to  larger  U .S. 
population  centers  and  markets. 

fable  \'  lists  the  acreage  by  county  devoted  to  the  major  land-use  categories  as 
compiled  in  1972.  In  this  table,  entire  counties  are  included.*  The  largest  category 
of  land  use  in  the  study  area  is  forest  land,  capable  of  commerciiil  priKluction  and 
accounting  for  approximately  five  million  acres  or  S5.9  percent  of  the  total  area.  A 
large  percentage  of  commerciiil  forest  land  is  in  State  and  Federal  ownership,  with 
large  tracts  open  to  the  public  for  hiking,  fishing,  hunting,  and  camping. 

I he  next  largest  hind  use  in  the  study  area  is  agriculture,  which  accounts  for  a 
little  less  than  a half  million  acres  or  7.7  percent  of  the  land  iirea.  However,  it  has 
been  noted  thiil  iipproximately  16  percent  of  land  classified  iis  agricultural  in  I96'< 
hiid  slippied  into  inactive  use  by  1970.  Land  held  by  retired  fiirmers  is  often  sold  to 
part-time  farmers  or  those  looking  for  recreational  or  retirement  homes,  further 
fragmenting  agricultural  land  ownership. 

F-'ollowingagricullural  land  use  is  public  recreational  land  use.  W hile  land  areas 
publicly  owned  and  used  primarily  for  recre;ilion  consume  oxer  24.(K)0  acres  in  the 


Because  the  data  sources  weie  not  sniTicieniU  Jet.uleii  to  permit  se>*regatu»n  ol  tand  use  disinbution 
Nothin  the  stiidv  area  Knindarv.  the  atieaj:e  listed  in  lahle  V.  as  ^^ell  as  f>ihei  .k reaves  sited  in  this 
narrative,  encompasses ciMintv  landexteiulin^ hevond  the  study  aiea  Kmndaiy  1 he  i dative  percentage 
figures,  however,  aie  iusi  as  valid  tor  porliims  within  the  study  area  as  they  aie  loi  the  complete 
eight  county  iegu>n 


P.igc  24 


z 

o 


e: 

Eh 

cn 

M 

Q 


w 

ui 

D 


— 

ct. 

u 

X 

Eh 

ro 

P- 

X 

— 

CM 

dP 

r- 

dP 

m 

dP 

CO 

dP 

P* 

dP 

X 

dP 

vO 

in 

O 

r^ 

<N 

m 

rH 

kD 

CM 

rH 

o 

ro 

rH 

X 

X 

if) 

1 

X 

ro 

X 

rH 

rH 

vft 

in 

in 

ro 

00 

ro 

rH 

O 

dfi 

i-H 

dP 

(N 

dP 

m 

dp 

m 

dP 

m 

dP 

X 

dP 

rH 

dP 

1—4 

rf 

r- 

m 

a^ 

O 

00 

ON 

m 

CM 

X 

P- 

CM 

if) 

X 

ro 

o 

s 

(N 

(N 

r- 

rH 

(Tt 

rH 

CM 

CM 

rH 

ro 

X 

rH 

rH 

rH 

X 

Z 

* o 

U H 

»X) 

in 

O 

rH 

CM 

P- 

M H 

0> 

dP 

m 

dP 

m 

dP 

o 

dP 

m 

dP 

ro 

dP 

ro 

dP 

CM 

dP 

X 

dP 

►J  < 

m 

O' 

<N 

r- 

cn 

rH 

ro 

CM 

p- 

if) 

O 

in 

ro 

ro 

X 

X 

CQ  U| 

•> 

• 

• 

«> 

•k 

«k 

« 

•k 

D 2 

f-H 

v£> 

rH 

CN 

rH 

ro 

X 

CM 

ft.  u 

s 

CM 

z 

o 

M 

Eh 

< 

Eh 

CO 

(N 

iD 

rH 

rH 

ro 

ro 

CM 

PS 

<y» 

dP 

m 

m 

dP 

CO 

dP 

rH 

dP 

X 

dP 

CM 

dP 

X 

dP 

X 

dP 

o 

r-i 

C'4 

in 

m 

<n 

00 

rH 

00 

PJ 

fM 

O 

if) 

X 

X 

rH 

X 

ft. 

•k 

». 

<>» 

• 

» 

• 

« 

•k 

• 

•k 

(/) 

CO 

1—4 

r-* 

•H 

rH 

rH 

00 

i-H 

CM 

rH 

<T» 

rH 

X 

rH 

ro 

rH 

X 

rH 

z 

1—4 

rH 

rH 

rH 

X 

2 

s 

D 

kD 

(N 

<N 

<Ti 

ro 

ro 

X 

o 

Eh 

dP 

m 

dP 

dP 

dP 

o 

dP 

X 

dP 

CT* 

dP 

ro 

oP 

rH 

dP 

i-q 

r^ 

(N 

(T> 

rH 

m 

CM 

r- 

00 

<T» 

Ob 

CM 

if) 

ro 

ro 

CM 

CM 

CM 

P- 

D 

•> 

• 

•> 

«» 

• 

• 

•k 

*. 

t 

. «k 

• 

O 

m 

rH 

ro 

ON 

in 

IP 

ro 

CM 

CM 

CO 

H 

CN 

(N 

o 

rH 

ro 

CM 

CM 

X 

CM 

X 

X 

1—4 

rH 

c? 

< 

o 

O 

O 

O 

o 

o 

O 

O 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

w 

u 

ft; 

<T» 

dP 

r-4 

dP 

<n 

dP 

r- 

dP 

00 

dP 

rH 

dP 

rH 

dP 

ro 

dP 

X 

dP 

•> 

r- 

ro 

o 

rH 

p- 

k 

CM 

•k 

•k 

X 

m 

• 

m 

• 

ro 

• 

• 

o 

• 

vO 

ro 

• 

X 

ro 

a^ 

m 

O 

CM 

rH 

r* 

\£f 

ro 

X 

o 

a> 

O 

rH 

ro 

o 

X 

ft. 

in 

CO 

m 

lO 

CO 

00 

m 

CO 

X 

X 

o 

X 

X 

o 

X 

rH 

X 

o 

O 

o 

o 

o 

O 

X 

u 

CO 

rH 

w 

CM 

CO 

(N 

X 

00 

dP 

a^ 

dP 

dP 

m 

dP 

00 

dP 

dP 

CT* 

dP 

X 

dP 

dP 

i < 

•> 

CO 

o 

<k 

<T» 

•k 

ro 

•k 

O 

•> 

rH 

k 

X 

« 

<k 

§ fo 

CO 

• 

y£> 

• 

(N 

t 

lO 

t 

o 

X 

o 

vD 

r- 

m 

r' 

o 

<y\ 

in 

r- 

X 

X 

X 

X 

X 

X 

P- 

m 

o> 

in 

(T» 

r- 

<y^ 

m 

CJb 

\0 

<T» 

p- 

p> 

rH 

X 

X 

X 

X 

X 

t/) 

•k 

« 

rH 

X 

00 

o 

CM 

o 

o 

o 

z 

00 

dP 

00 

dP 

(N 

dP 

rH 

dP 

o 

dP 

CM 

dP 

o 

dP 

CO 

dP 

CM 

dP 

5 u 

Is 

CO 

co' 

(N 

ro 

m 

<N 

m 

vO 

O 

CM 

ro 

00 

CM 

(T» 

CT* 

CM 

o 

a^ 

CM 

o 

»H 

ro 

X 

X 

X 

CM 

X 

X 

CM 

rH 

rH 

ro 

rH 

o 

(N 

o 

\D 

O 

O 

o 

1 

Ift 

O 

00 

m 

00 

X 

CM 

r- 

r- 

<N 

CM 

O 

rH 

CT* 

X 

1 

fc:  2 

r' 

(N 

0> 

O 

O 

o 

O 

X 

■ 

O rf 

<T* 

vO 

rH 

X 

rH 

X 

■i 

pH 

m 

m 

in 

vX> 

p- 

CM 

X 

1 

rH 

1 

W 

u 

c 

<v 

a; 

0 

c 

4J 

d> 

(n 

0 

u 

c 

rJ 

ffl 

c: 

4-> 

a; 

•H 

< 

CT 

<T3 

■H 

r 

D 

F. 

o> 

ro 

4J 

rr 

c 

tr 

0 

Cn 

V. 

rH 

u 

D 

0 

u 

c 

u 

<TJ 

0) 

•H 

O 

u 

m 

0) 

< 

m 

u 

a 

X 

»-♦ 

T. 

T. 

I’.igo 


study  area,  commercial  forests,  as  well  as  .State  forest  lands,  are  open  to  hunting, 
fishing,  hiking,  canoeing  and  camping,  adding  tens  of  thousands  of  additional  acres 
for  those  seeking  recreation. 

The  mining  industry  holds  large  acreages  of  land  within  the  study  area,  but  less 
than  2 percent  is  devoted  to  surface  use. 

Owing  to  the  area-wide  characteristics  of  fragmented  property  ow  nership  and 
widely  separated  population  centers,  land  devoted  to  public  highways,  roads, 
railroads,  and  airports  is  high  in  comparison  to  urban  land  uses.  These  transporta- 
tion uses  account  for  89.21.“'  acres  or  I..**  percent  of  total  land  area,  while  urban 
land — including  city  and  village  streets — accounts  for  .‘>8..t40  acres  or  approxi- 
mately 1 percent  of  the  land  area. 

2. 2.4.2  Spi’i  iiil  U.sf.s 

Within  the  general  land-use  categories  described  above  are  a few  subcategories  of 
particular  interest  to  .SHAFARKK  because  of  their  potenti;il  effect  on  antenna 
siting. 

a.  Ct'incurif.s  — There  are  some  47  cemeteries  in  the  study  area.  Public  and 
priv  ate  burial  grounds  are  registered  with  the  Department  of  Commerce 
Cemetery  Commission,  and  all  construction  easements  through  a cemet- 
ery are  prohibited  unless  successfully  tippealed  to  the  Commission  dir  ec- 
tors. 

b.  Prisons  — In  Marquette  County  there  is  a State  prison  complex  consist- 
ing of  three  sites:  the  main  facility,  a farm,  and  an  honor  camp.  Rights- 
of-way  across  prison  lands  are  granted  only  w hen  they  are  of  benefit  to 
the  facility  itself.  ,\pr>eals  are  made  to  the  Michigan  Department  of 
Corrections. 

c.  Upinr  1‘vninsiiln  Hspcriincnttil  h'orcst  — This  experimental  forest  con- 
sists ol  over  .‘'.000  acres  located  at  Dukes  in  Marquette  County,  appr  oxi- 
mately 20  miles  southeast  of  the  City  of  Marqirette.  The  tract  was  given 
National  forest  status  in  I9.C^  and  is  maintained  by  the  forest  Servtce. 
With  the  exception  of  .^20  acres  of  the  original  fi'rest.  w hich  is  handled 
under  cooperative  agreement  with  the  Cleveland  ClilTs  Iron  Company, 
timber  in  the  forest  is  cirt  and  sold  under  National  forest  timber  sales 
prarcedirres  in  cvH'peration  with  the  I'ppet  Mrchigan  National  forests. 
The  experimentid  forest  is  well  provided  with  mam  hatrling  rt'ads.  either 
thri'irgh  existing  State  highways.  Coirnty  r oads,  or  roails  constrircted  by 
the  forest  Service.  In  addition,  a system  ol  low  siandarxl  logging  roads 
makes  the  area  very  accessible  for  harvesting  the  limber  crop. 

d.  .S7//re<’ri/r  Pivrr  WnirrslicJ  — This  is  an  8,C9S0-acre  tract  h»cated  in  the 
central  portion  of  Dickinson  County.  watershed  work  plan  has  been 
jointly  prepared  by  the  Dickrnson  Soil  Conserv .iliori  District,  the  Dickin- 
son County  Road  ( ommission,  and  the  f.isi  Ifianch  of  the  .Sturgeon 


River  Witter  Users  Association.  The  plan  calls  for  three  reservoir  struc- 
tures to  be  built  for  the  following  puiposes: 

• Flood  prevention  to  protect  agricultural  liuids  and  tninsporta- 
tion  facilities. 

• Irrigation  of  local  potato  and  o;it  crops. 

• Provisions  for  general  recreation. 

Operation  and  maintenance  of  all  dam  structures  will  be  the  responsibilitv 
of  the  Dickinson  County  Roiid  Commission.  Recre;itiimal  functions  will 
he  the  responsibility  of  the  Michigan  Department  of  Conserv  ation.  Con- 
struction ami  miing  are  now  essentially  complete. 

e.  Cyrus  fl.  McCormick  H\i>crimciilul  Cores!  — In  1901,  Cyrus  McCoi- 
mick,  son  of  the  inventor  of  the  McCormick  reaper,  and  attorney  Cyrus 
Bentley  began  buying  land  in  western  Marquette  and  eastern  Baraga 
Counties.  Kventually  they  controlled  over  I7,()(KI  acres  (much  of  which 
had  been  previously  logged),  containing  16  lakes,  numerous  streams,  and 
a variety  of  game  animals.  McCormick's  heirs  left  the  property  to  the  care 
of  the  LI..S.  Forest  Service.  I'o  keep  the  land  in  a wilderness  condition. 
Ottawa  National  Forest  officials,  in  early  1970.  announced  a set  of  rigid 
regulations  for  the  McCormick  tract.  Overnight  camping  was  banned; and 
all  horses,  motorcycles,  cars,  snowmobiles,  carts  and  motorboats  were 
prohibited.  I'he  value  of  the  McCormick  Fxperimental  Fin  est  to  increas- 
ing research  interests  depends  to  a large  degree  on  its  isolation  and 
relative  lack  of  use.  There  is  good  road  access  to  only  one  corner  of  (he 
1 7. 000-acre  tract,  where  only  casual  use  by  rishermen  and  hunters  is 
permitted. 

f.  K.L  Suwvcr  Air  l-iircc  Husc  iSA  / /<)  — 1 he  site  of  S. A IB  was  acqiiii  ed  by 
the  County  of  Marquette  in  1940  for  the  purpose  of  constructing  a new 
county  airport.  However,  construction  of  the  airport  did  not  begin  until 
194.‘i.  and  was  not  completed  until  1949.  On  I .lanuary  195.^.;i99-yearlcasc 
was  signed  by  the  United  .States  (iovernmeni  and  Marquette  County. 
1 hrough  this  lease,  the  U.S.  (iovemment  acquired  K.l.  Sawyer  County 
■Airport  as  the  site  lor  the  consti  uction  of  K.l.  Sawyer  Air  Force  Base 
which  now  covers  appro\im;iicly  .‘i.2(K)  acics.  S AF  B is  divided  into  eight 
land  Use  categories;  aiifields.  cantonment  and  oper;itions,  family  housing, 
munitions  storage  and  hitndling.  recreation.  s;mitary  fill,  schools.  ,md 
clearance  easements.  Ihirty-seven  percent,  or  l,9ts  acres  of  the  B.ise 
area  is  devoted  to  aiifield.  1 he  existing  runway  system  consists  of  a 
.MM'-foot  wide  by  l2,.f(H)-foot  long  runway,  and  a 7Mooi  wide  taxiway. 
with  .‘'0-foot  bituminous  shoulders  on  each  side.  Within  all  eight  use 
categories,  there  are  a total  of  S90  buildings.  41  miles  of  paved  mails,  .md 
two  miles  of  railroail.  .S.AFB  priuiilcs  SX.C026  square  feel  of  ailminisira 
live  and  imluslrial  space,  1 .69^  family  housing  units,  and  qi'arlers  foi 
1.421  single  airmen  and  oflicers  lolal  base  population  is  ;ipprovmiatel\ 
lO.IKIO.  with  4.200  military  personnel.  4M)  civ  ilnin  employees,  .iiul  ^‘<0 
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ileporulents.  A later  section  of  this  volume  (Section  2.2.24).  as  v^ell  as  a 
sepaiate  hook  (Part  6).  deals  with  the  possible  integration  of  SK.AF-.AKl-;R 
with  the  on-going  operation  of  SAI  B. 

g.  /Vo/>().s<-</  /'reserve  Arens  — In  197.^  WLIPPDK  completed  an  environ- 
mentid  land-use  plan  for  the  six  counties  under  itsjurisdiction.  Implemen- 
tation will  be  largely  the  responsibility  of  the  local  county  planning  and 
zoning  commissions.  One  aspect  of  the  plan  is  the  identification  of  twelve 
special-use  pieserve  areas  (see  Figure  6).  These  areas  are  intended  for  the 
following  uses:  wildlife  management,  open  space,  wilderness-like  areas 
and  passiv  e recreation  areas.  .Secondary  uses  would  he  allowed  only  after 
approval  by  the  managing  entity.  These  tentative  special-use  preserves 
are  the  McCormick  tract.  Craig  l.ake  .State  Park.  .Sturgeon  (iorge  Area. 
Keweenaw  Bay  -Swamp.  Peiiuaming  .Swamp.  Huixm  Bay  Swamp.  North 
l.ightfoot  Bay.  .Shoreline.  Point  .-\bbaye  Peninsula.  Baraga  (ireen  Belt. 
OjiTway  Red  Pine  .Stand.  .Sturgeon  Sloughs,  and  Iron  River  L'rhan  Open 
.Space  .Systems.  No  such  lands  have  been  iilenlitled  for  the  couniies  under 
the  jurisdiction  of  CLIPPAI). 

h.  //iiron  Moiiniiiins  — These  mountains  are  located  along  a 22-mile  stretch 
of  l.ake  Superior's  south  shore  in  the  north  central  portion  of  the  study 
area  and  occupy  nearly  l(K).(HH)  acres.  They  sweep  up  from  a low.  level 
plain  that  borders  on  the  lake  and  rise  to  over  I .()()()  feet.  The  coast  line 
along  the  plain  viiries  from  precipitous  clilTs  to  sand  beaches  with  low. 
broken  sandstone  formations  completing  the  hike-shore  physiography. 
Remnants  of  old  mature  forests  exist  over  portions  of  the  mountain 
region,  although  elsewhere  logging  has  altered  (he  forest  communities.  A 
signiticant  poi  lion  of  the  Huron  Mountains  is  owneil  by  the  Huron  Moun- 
tain Club  iind  Used  as  a vacation  site  by  member  families  who  have 
preserved  the  natural  character  of  the  landscape.  This  area  is  consiilered 
by  the  DNR  to  have  high  wilderness  piitential  In  the  event  the  land 
becomes  av  ailable.  every  attempt  will  be  made  by  the  .State  to  purchase  it. 
then  designate  it  a wilderness  area. 

2.2.5  .\/arket  Value  Data  {Refer  to  Map  4.) 

I.and  vtiliies  discussed  in  this  Summary  .md  the  separate  M.irket  \ aliie  Data 
volume  are  the  maximum  prices  in  todtiy's  economy  that  a willing  buyer  would  pay 
iind  a willing  seller  would  accept  if  neither  were  under  abnormal  pressure  I he 
analysis  represents  a collective  opinion  bv  knowledgeable  real  est.ite  biokers. 
government  officials  (i.e..  tax  equalization  officers),  .ind  local  real  estate  appi.iis 
ers. 

Rural  lanil  values  do  not  varv  significantly  in  the  I ’I’  for  the  following  reasons 
f irst,  approximately  0.6  million  of  the  2.0  million  acres  is  owned  bv  Federal  .iiul 
.State  (iovernments  ,md  is  not  for  s.ile  on  the  open  market,  but  is  ,iv  .iilable  foi  public 
use  under  the  Commercial  forest  .Act  Of  the  rem. lining  2.'  million  .icies,  4' 
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percent  consists  of  si/iihle  properties  ( I .(HMI acres  or  more)  owned  hy  large  corpora- 
tions. For  practical  purposes,  because  asking  prices  are  so  high  and  the  minimum 
parcels  are  so  large,  this  land  is  also  not  available  for  sale.  -Second,  approximately 
80  percent  of  the  available  land  is  in  forest,  which  is  a consistent  market  factor:  the 
density  of  forest  areas  limits  accessibility  to  the  land  and  also  the  type  and  scope  of 
its  use,  and — hence — its  value.  Finally  the  land  remains  frozen  for  about  half  a year, 
which  limits  not  only  its  accessibility  and  use,  but  its  productivity  and  profit;  thus  its 
value  is  correspondingly  limited.  For  these  reasons,  agricultural  land  is  generally 
valued  between  S7.^  and  SKK)  per  acre,  but  is  declining  in  price  where  the  land  is  of 
poor  quality  or  has  been  over-worked.  .Although  the  lowest  rur;d  per-acre  prices 
begin  at  $45  and  rise  as  high  as  S.^50  in  a few  more  accessible  and  valuable  areas,  for 
more  than  70  percent  of  the  study  area,  the  average  price  per  acre  in  a parcel  of  40 
acres  is  between  $00  and  $I(X). 

The  most  expensive  land  in  the  UP  can  be  found  in  its  two  largest  urbanized 
areas  ( Marquette-Ishpeming-Neg;iunee  and  Iron  Mountain-Kingsford).  and  in 
areas  bordering  the  (iretit  l.akes,  major  rivers,  and  highways.  Land  in  the  urbanized 
areas  is  valued  from  $125  to  over  $l.(K)0  an  acre,  depending  on  accessibility  and 
subdivision  potential,  and  Great  Fake  frontage  is  valued  from  $75  to  $200  per  foot. 
In  southern  Dickinson  and  Iron  Counties,  land  speculation  and  turnover  is  high, 
w hich  drives  prices  upwards.  Furthermoi  e,  in  this  area,  much  of  the  lanil  is  used  for 
recreational  living,  and  demand  is  increasing  as  the  supply  dwindles. 

2.2.6  Transportation  Data  (Refer  to  Map  5.) 

The  study  area’s  transportation  system  is  more  limited  than  that  of  the  rest  of 
Michigan  and  the  national  average  due  to  its  remote  liKatii'n  in  relation  to  majoi 
population  and  market  centers.  This  is  particularly  tnie  I'f  passenger  facilities;  but. 
on  the  other  hand,  excellent  deep-water  port  facilities  are  avaihible.  primarily  for 
the  movement  of  raw  materials  and  industrial  products. 

Marquette  and  Presque  Isle  are  the  only  active  deep  draft  harbors  in  the  study 
area.  The  vast  majority  v>f  their  business  is  the  shipping  and  receiving  of  bulk 
commodities — iron  ore.  coal,  and  petroleum  products.  Fscanaba  on  I .ake  Michigan 
(and  outside  the  study  area)  has  moilern  dv)cking'loading  facilities  and  handles 
significant  amounts  of  ore. 

I here  are  six  railroad  companies  presently  operating  in  the  study  area.  These 
lines  mainly  transport  hulk  comnuKlities  to  and  from  the  ports  of  Presque  Isle  and 
Marquette,  which  are  iiisiile  the  study  area,  and  to  Fscanaba,  which  is  to  the  south. 
The  highest  concentration  of  railroavl  activ  ity  is  m the  iron  mining  district  around 
Ishpeming.  No  regular  passenger  sen  ice  is  prov  ided  by  rail  anywhere  in  the  study 
.irea. 

One  east-west  (I'.S.  2)  and  one  north-south  tl'  .S.  4 I ) major  highw;iy  serv  e the 
.iiea.  although  neither  is  multi-lane.  T..S.  2 enters  the  I'Pfioni  lower  Michig;in  via 
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the  Mackinae  [Jridge,  well  to  the  east,  and  passes  through  the  lower  portion  of  the 
study  area  continuing  on  to  Duluth  and  eventually  the  Pacific  Coast.  U.S.  41 
originates  at  Copper  Harbor  just  north  of  the  study  area,  passes  through  Houghton, 
l.'.Anse,  Marquette.  Hscanaba,  and  Menominee  en  route  to  (ireen  Bay.  Chicago, 
and  eventually  Miami.  H.xcept  for  a short  stretch  of  1-76  connecting  the  .Mackinac 
Bridge  with  Saulte  Ste.  Marie  and  Canada,  there  are  no  interstate  highways  in  the 
UP.  Ciravel  and  unsurfaced,  two-lane  roads  compose  a large  percentage  of  the 
highway  system.  These  and  the  large  number  of  logging  trails  are  of  particular 
interest  to  .SP.At-.\Kl'K  in  that  they  offer  the  promise  of  siting  large  portions  of  the 
antenna  without  further  elTect  on  the  natuial  setting,  Purther  discussion  i>f  this 
subject  is  contained  in  Section  2.2.20  and  Book  2 1 of  Part  2.  Oppor- 

iiiniiit's  iinJ  Avoidance  Data. 

Air  transportation  in  the  UP  is  limited.  Two  commerci;il  airpoiis  located  in 
Marquette  and  Iron  Mountain  are  w ithin  the  study  area  boundary . Three  i>ther 
commercial  airports  in  Houghton.  Tiscanaba.  and  .Menominee  are  close  enough  to 
service  parts  of  the  study  area.  Scheduled  commercial  Bights  originating  from  these 
airports  are  basically  feeder  links,  connecting  with  Green  Bay  to  the  south,  and  then 
west  to  Duluth  and  Minneapolis,  south  to  Milwaukee  and  C'hicago.  or  south-east  to 
Grand  Rapids  and  Detroit.  A small  commuter  airline  servicing  Houghton  and 
Marquette  offers  some  connection  to  lower  Michigan  and  Detroit.  The  study  area 
has  three  general  airports  (publicly-owned  airports  without  scheduled  passenger 
service),  while  two  other  such  airports  outside  the  boundary  also  provide  similar 
service.  These  all  have  limited  capacities  that  are  not  expected  to  increase  signillc- 
antly  in  the  future. 

2.2.7  L'tiliiy  Systems  Data  (Refer  to  Map  6.) 

Information  concerning  the  location  and  characteristics  of  utilities  in  the  UP  is  of 
particular  interest  to  Sfi.AT.XRTiK  for  several  reasons: 

a.  Since  electrical  power  for  the  system  will  be  drawn  from  eommerci.il 
sources,  knowledge  of  the  location  and  capacity  of  existing  and  planned 
facilities  is  necessary  to  permit  the  system  ilesigners  to  locate  the  trans- 
mitters most  economically  . 

b.  Unbalanced  or  open-wire  lines  of  the  type  employed  for  single-phase 
power  ilrops  and  okler  telephone  sy  stems  may  pickup  induced  voltage 
from  the  SP.-\T  \RTiR  antenna  if  they  are  close  to  and  run  paj  .illel  with  it 
for  considerable  distance.  The  same  is  true  of  any  long,  ungiouiuled 
conductors  such  as  fences  and  pipelines.  Information  is  required  on  the 
location  and  characteristics  of  these  long  electrical  conductors,  both 
within  the  stuily  area  anil  for  a short  distance  outside  it.  in  order  to  pl.m 
for  and  estimate  the  cost  of  eliminating  or  av  oiding  potenti.il  inteil'etence 
by  techniques  that  have  alreaily  been  developed.  W here  the  cost  ol  this 
corrective  action  (known  as  mitigation)  is  iiidged  to  he  too  high,  the 
.intenn.i  will  he  routed  to  avoid  the  coniliiclors. 
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Balanced,  multi-phase  power  lines  and  balanced  telephone  circuits  are 
not  subject  to  interference  from  SKAFAKBR.  fherefore.  where  rights- 
of-way  for  these  systems  already  exist,  they  otTer  opportunities  for  siting 
antenna  lines  without  requiring  additional  property. 

.Six  electric  power  companies  and  co-ops  serve  the  study  area,  not  including 
smaller  municipal  light  and  power  companies.  The  two  largest  are  Wisconsin- 
Michigan  Power  Company  (WM)  and  Upper  Peninsula  Power  Company  (LIPP). 
fogether.  they  generate  approximately  484  MW  (90  percent)  of  the  electrical  energy 
presently  used  within  the  study  area.  Marquette  Board  of  Tight  and  Power  also  has 
a generating  capacity  of  .^7.2  MW,  bringing  the  total  to  .‘'41 .2  MW.  The  remaining 
three  companies  purchase  their  electrical  energy  for  resale  from  W'M  or  UPP.  it  is 
estimated  that  there  are  approximately  .‘'400  miles  of  transmission  and  distribution 
lines  in  the  study  area,  not  including  the  countless  short  lines  or  drops  less  than  .^00 
feet  in  length. 

The  study  area  telephone  system  has  .47  central  offices,  approximately  800 
route-miles  of  open-wire  line,  and  2,200  sheath-miles  of  telephone  cable.  Service  is 
provided  by  two  nation-wide  systems  (Bell  and  GTF;  and  four  local  companies. 

Several  of  the  area's  major  metal  pipelines  (ranging  in  si/e  from  2-inch  to 
.46-inch  diameters)  transport  petroleum  products  and  natural  gas,  with  a total  of 
approximately  .‘'.‘'0  miles  of  pipeline  within  the  study  area. 

The  six  commercial  railroads  of  the  study  area  have  a ti'tal  track  length  of 
approximately  7.40  miles.  Five  of  these  are  freight  lines,  with  a vat  iety  of  communi- 
cation systems  along  their  routes,  while  the  sixth  is  a seasonal  excursion  carriei 
with  no  communication  lines. 

Fences  are  most  numerous  in  agricultural  regions  within  the  study  area.  I hey 
are  usually  three-  or  four-strand  barbed  wire,  in  lengths  of  a few  hundred  to  a few 
thousand  feet.  The  most  substantial  fences  are  associated  vsith  institutii'ns  and 
mining  operations,  in  addition,  many  sections  of  highway  are  equipped  with  steel 
guard  rails  or  cables  up  to  1,000  feet  h'ng. 

( )ther  long  conductors  in  the  study  area  include  utility  lines  and  tracks  in  active 
mines,  utility  lines  at  SAFB.  coaxial  cable  for  TV  signal  rlistribution,  and  the  steel 
cables  »'f  ski  lifts. 

2.2.^  Mineral  Extraction  Data  (Refer  to  Map  7.) 

There  is  a direct  relationship  between  mineral  ileposits  and  geologic  conditions. 
The  distribution  and  character  I'f  mineral  deposits  are  govei  ned  b\  bedrock  geologs 
or.  in  the  case  of  sand  and  gravel  deposits,  placer  gokl.  etc. . bv  suifici.il  geoU'gic 
conditii'iis.  The  concentration  of  valuable  mineials  in  specific  locations  within  the 
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earth’s  crust  is  the  result  of  certain  types  of  geologic  processes,  such  as  the 
intrusion  of  igneous  rocks,  unique  sedimentary  conditions,  regional  metamorph- 
ism. etc.  Consequently,  a detlnite  relationship  exists  between  various  types  of 
minerals  and  the  host  rock  (or  environment)  in  which  they  are  likely  to  be  found. 
For  example,  in  the  UP,  copper,  molybdenum,  lead,  /.inc,  gold,  and  silver  deposits 
are  generally  associated  with  greenstone  belts,  whereas  the  iron  formations  iK'dir 
within  the  Middle  Precambrian  sedimentary  ixK'ks. 

I'he  location  of  mines  within  the  study  area  is  an  obvious  indication  of  the 
locations  of  some  of  the  deposits,  but  is  also  dependent  on  other  factors.  The 
thickness  of  glacial  deposits  has  a great  intluence  on  the  potenti;il  for  discovery  of 
miner;ds  present  in  the  bedrock,  and — after  discovery — on  the  economics  of  ex- 
traction. Hxposed  mineral  concentrations  are  obviously  more  easily  located  than 
those  buried  beneath  appreciable  thicknesses  of  glacitil  cover.  F' ven  w here  nnxlern 
geophysical  exploration  methods  have  indicated  that  mineral  concentrations  may 
be  present  at  depth,  the  costs  of  drilling  through  overburden  to  prove  out  reserves 
can  be  prohibitive.  Fqually  important  may  be  the  cost  of  stripping  otT  the  glacial 
deposits  to  get  at  the  ore. 

Ground  water  conditions  idso  have  a significant  innuence  on  the  feasibility  of 
developing  and  operating  both  open  pit  and  underground  mines.  Where  large  Hows 
of  water  enter  the  workings,  the  cost  penalties  associated  with  pumping  may  he 
sufficient  to  make  the  operation  uneconomical. 

Iron  ore  mining  and  beneficiation  is  the  major  industry  in  the  study  area.  Six  of 
the  seven  major  iron  producing  districts  of  Michigan  having  historic  or  current 
production  are  located  within  the  defined  area.  Occurrences  of  other  metallic 
minerals — including  gold,  silver,  lead,  copper,  /inc.  and  uranium — have  been 
documented;  hut  no  mine  is  currently  producing  ore  from  any  of  these  deposits, 
[fowever.  the  larger  ones  may  constitute  resources  that  may  be  economically 
extr;ictable  in  the  next  several  decades. 

Cumulative  production  of  iron  ore  from  the  more  than  2(KI  historic  iron  mines  in 
the  region  exceeds  7.‘'0.00().(K)()  tons.  Six  mines  are  currently  producing  iron  ore  in 
the  study  area,  and  construction  and  development  work  is  scheduled  to  begin  on  a 
seventh  iron  mine  in  1976.  Total  production  from  the  district's  mines  in  197.4 
amounted  to  1 1 ..‘'OO.tXH)  long  tons  of  iron  ore  pellets  and  direct-shipping  i>re,  ha\  ing 
a total  value  of  S2 14.0(MI.0(H).  The  current  capacity  of  these  iron  mines  is  appi  oxi- 
mately  I7.()(K).()(H)  long  tons  of  pellets  and  ore.  and  the  anticipated  capacity  of 
existing  and  planned  facilities  for  I9X.^  is  about  .4().0tH).(KH)  long  tons  Iron  piiKluc- 
tion  will  undoubtedly  continue  for  several  decades,  and  there  is  considerable 
potential  for  increased  output  from  the  mining  of  the  lower-grade  deposits  ;ind  Ilie 
reworking  of  old  waste  dumps  as  new  beneficiation  processes  are  developed  \ 
problem  related  to  iron  mining  is  the  subsidence  of  the  ground  siiiface  in  ;ireas 
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underlain  hy  active  and  inactive  undergnnind  mines.  .Although  the  trend  today  is 
away  from  underground  mines  ;ind  toward  deeper  open  pits,  many  inactive  under- 
ground mines  do  exist  in  the  study  area.  In  a few  areas,  the  caving-in  of  old 
underground  workings  is  affecting  developed  aretis.  Portions  of  Negaunee  are 
affected  hy  this  problem,  which  has  necessitated  the  closing  of  some  streets. 

Numerous  deposits  of  sand  and  gravel  as  well  as  other  non-metallic  minerals 
exist  throughout  the  study  area,  hut  they  genenilly  have  m>t  been  of  major  economic 
significance  because  of  low  demand. 

fhe  Keweenaw  Peninsula,  ;i  region  having  considerable  historic  copper  pro- 
duction, lies  to  the  north  of  the  study  area.  Consequently,  copper  mining  is  not 
treated  in  this  report. 

Additional  exploratory  work,  dir  ected  at  finding  cur  rently  irnrecogni^ed  mettrl- 
lic  mineral  deposits,  irndoubtedly  will  he  crmducted  in  the  ftrttrre.  I'hese  progr;rms 
will  inehrde  both  conventional  getrlogic  methods,  such  as  mapping  and  drilling,  as 
well  as  geirphysical  methods  that  involve  the  measirrement  of  variations  in  indtrced 
electrical  fields  trr  in  the  earth's  magnetic  field. 

2.2.9  Bedrock  Cieoloffic  Data  (Refer  to  .Map  S.) 

Bedrock  geology  concerns  the  distribirtion,  thickness,  seqirence,  ;rnd  types  of  riK'k 
that  make  irp  the  ctrrth's  crtrst,  and  is  of  vititJ  importance  ti>  any  KI.F  communica- 
tion system  inasmtrch  as  the  length  of  antenna  required  is  governed  by  the  eleetrical 
condirctivity  of  the  beilrock,  .As  a general  rtrle,  the  older  the  riK'k  types,  the  lower 
their  condrrctiv ity,  and  therelore  the  better  for  FI. I-  commtrnications. 

Within  the  study  area,  most  of  the  rocks  are  of  Pr  ecambrian  age  (mor  e than  600 
million  years  old).  I'hese  ancient  rocks  httve  been  div  ided  into  the  .Arche;rn  .Series, 
the  Huronian  Series,  and  the  Keween;tvv;rn  Series.  I'he  Archean  rocks  are  the 
oldest  groirp,  consisting  principttlly  of  alter  ed  htva  Hows  intr  rrded  hy  gr  anite.  I'he 
next  yotrnger  rock  series,  the  Hrrronirrn.  is  largely  a thick  section  of  sedimentarv 
rocks  that  overlap  the  .Archean  .Series.  These  sedimentary  units  have  been  intrtrded 
by  basic  volcttnic  rocks.  Metamorphic  txrcks.  mainly  slates  and  qrrar/ites,  occur 
elsewhere  in  the  Hirrirnian  section  which  ;tlso  contains  several  iron-rich  irnits 
known  as  "iron  formtrtions."  The  yoirngest  Precambriitn  rocks — the  Keweenawan 
Series,  loirnd  west  of  the  stirdy  ;trea — are  principitlly  lava  llcivvs  and  conglomerates, 
rrlthough  mint>r  units  of  shale  itnd  sandstone  exist. 

Shallow-dipping  Paleo/i>ic  sedimentarv  rocks  overire  the  Ihecambrian  seqtr- 
ence  and  crop  out  in  the  eitstern  part  of  the  sttrdv  area.  Mere  ('arnbrian  and 
Ordovicirrn  sedimentary  forniittions  dipgenilv  in  a soirtheasierlv  direction  to  for  nt 
the  northwesterly  rim  ol  the  Mrchigan  Basin  These  toeksare  rrr.rinlv  sandstones. 
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dolomitCN,  shales,  and  limestimes.  Younger  roeks  have  been  almosi  entirely  re- 
mo\ed  h>  glaciation.  The  distribution  of  bedriK'k  in  the  study  area  is  shown  on  the 
Bedrock  (ieologic  Data  Map  (.Map  N). 


I he  1 ovser  and  Middle  Brecambrian  rocks  were  atfected  by  major  episodes  of 
mountain  building  during  the  Precambrian  period  that  involved  folding,  thrust 
faulting,  and  melamorphic  alteration.  .Since  at  least  the  mid-Paleo/oic  era  (about 
million  years  ago),  the  study  area  has  been  tectonically  stable,  with  PleistiKene 
gl;-  'L.iion  being  the  major  factor  in  modification  of  the  landscape.  Hiird.  bare  rock  is 
exposed  at  the  suiface  in  many  relatively  small  areas,  but  a soil  and  glacitil  mantle, 
ranging  fi  om  a few  feet  to  a few  hundred  feet  thick,  ovei  lies  the  bedrock  throughout 
most  of  the  study  area.  This  covering  is  discussed  in  the  next  section.  Suificial 
Geologic  Data. 

I'he  study  area  is  presently  geologically  stable,  with  tio  significtint  tectonic, 
volcanic,  or  seismic  activity. 

2.2.10  Surficia!  Cieotoffic  Data  (Refer  to  Map  9.) 

■Suificiiil  geology  deals  with  the  composition,  distribution,  and  thickness  of  soil  and 
rock  in  the  uppermost  portion  of  the  earth's  crttst.  all  of  w hich  have  implications  to 
the  ease  and  cost  of  .SK.-\f  .\Rf  R antenna  emplacement. 

During  the  Pleistocene  Kpoch  (which  begiin  approximately  2..x  million  years 
ago),  glaciers  advanced  and  retreated  across  the  stitdy  areaat  least  font  times,  t.ach 
glacial  advance  was  the  result  of  climatic  changes,  including  longer  winters  with 
increased  snowfall  and  shorter,  cooler  summers.  Because  of  these  changes,  a point 
was  reached  at  the  start  of  each  gkicial  advance  whete  the  snow  would  no  longer 
melt  completely  each  summet  and.  consequently,  the  snow  depth  began  to  inctease 
with  each  passing  winter. 

With  increased  depth,  snow  compacts  under  its  own  weight;  atid,  as  the 
pressitre  increases,  it  fuses  into  a solid  mass  ol  ice.  Still  greatet  pressiiie  causes  the 
ice  to  becotne  plastic  and  How  at  a slow  rale.  1 he  combination  of  movement  atui 
high  pressure  that  levelops  at  the  base  of  thick  sheets  of  ice  (glacieistenables  them 
to  grind  or  bullilo/e  away  the  soil  and  lock  that  they  covet. 

During  the  peak  periods  of  glaciation,  the  thickness  of  the  glaciers  cos  ering  the 
L>P  is  estimated  to  have  been  in  excess  of  one  mile.  These  enoritunis  sheets  of 
moving  ice  removed  great  thieknesses  of  rock  that  once  coveted  die  aiea.  .ind 
profoundly  modilled  the  landscape. 

In  the  I P.  although  there  were  several  glacial  stages  dining  Pleistocene  tunes, 
the  deposits  left  by  the  earlier  ice  sheets  have  been  tot, illy  obliterated  Ml  glacial 
deposits  present  in  the  study  area  .iie  products  ol  the  List  gl.iciation.  the  U isconsm 
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Ice  Age.  Dm  ing  this  glacial  advance,  ice  fanned  out  li  om  the  I aiirentian  Highlands, 
east  of  Hudson  Hay.  and  advanced  south  as  far  as  Ohio.  Indiana,  and  central 
Illinois.  .Along  with  removing  earlier  glacial  deposits,  the  Wisconsin  ice  sheets 
removed  more  of  the  existing  bedrock,  and  with  their  melting — approximately 
lO.lXK)  to  I l.tXM)  years  ago — left  behind  an  irregular  bedrock  suiface  covered  by  a 
mantle  of  unconsolidated  debris  which  v aries  in  thickness  from  a few  feet  in  some 
places  to  several  hundred  feet  in  others,  with  isolated  areas  of  protruding  bedrock. 
Hecaiise  most  of  these  m.iterials  were  transported  and  deposited  by  glacial  ice.  they 
are  poorly  sorted,  containing  si/es  ranging  from  clay  particles  to  boulders. 

Glacial  deposits  are  of  four  principal  ty  pcs  and  are  of  interest  here  because  ot 
their  implications  to  antenna  emplacement. 

a.  Jill  — lill  is  deposited  directly  by  .ind  underneath  a glacier  without 
subsec|uent  reworking  by  meltwater  from  the  glacier.  It  consists  of  a 
heterogeneous  mixture  of  soil  mateiial  and  riKk  fragments  ranging  in  si/e 
from  bits  of  clay  to  boulders  a few  feet  in  diameter.  It  does  not  possess  any 
characteristics  rif  a water-lain  sedimen'.  such  as  si/e  sorting,  stratillca- 
tion.  or  absence  of  fine  particles,  fill  is  one  of  the  most  widespread 
suiface  deposits  in  the  Great  l akes  Region.  Local  areas  of  bmildery  till 
may  present  problems  m cable  plov\ing  operati»'ns  and  require  pre- 
ripping. 

b.  Mominc  — One  of  the  most  prominent  of  continental  glacial  features  is 
the  unique  hilly  terrain  left  after  the  galcier's  retreat.  I'hese  sy  stems  of 
hills,  called  moraines,  are  traceable  for  miles  across  the  lamlscape.  They 
miginate  at  a stabilized  front  of  an  active  glacier,  where  the  forward 
movement  of  ice  equals  the  melting  rate.  In  such  a situation,  large  quan- 
tities of  ground-up  rock  materi;il  melt  out  of  the  ice  anil  are  deposited  in 
ridges  parallel  to  the  ice  front  that  are  called  end  moraines,  f nd  moraines 
lorm  long,  relatively  continuous  hills  that  are  tens  to  hiimlreils  ot  teet 
high.  Isolated  .ireas  of  the  UP  w here  bouldery  materi.ils  are  concenti.ited 
present  excavation  problems. 

c.  Ihiimlin  — .A  drumlin  is  a low  . smoothly  rounded,  elongateil.  oval  hill  or 
mound  of  compact  glacial  lill.  Drumlins  ,ue  built  up  under  the  ice.  oi 
carxed  out  of  older  moraines  by  the  readvancmg  ice.  and  sh.tped  by  its 
How.  I heir  long  .ixes  are  oiienled  in  the  direction  ot  ice  movement,  anil 
they  are  generally  10  to  100  feel  high  .mil  less  ih.in  one  h.ill  mile  long. 
Drumlins  are  sometimes  found  in  groups  of  hundreds  of  ahgneil  oval  hills 

d (>iii\\<i\h  — As  the  name  implies,  this  type  ot  deposit  is  liler.illv  w.isheil 
out  bevond  the  glaci.il  front  by  mellw.iler.  It  is  charm  lerisiic.illy  coarselv 
gi.imeil.  I.iiily  well  sorted,  .mil  rel.iliv  elv  free  ot  fine  p.ii tides.  \ ari.itions 
m gi.im  si/e.  from  pi. tee  to  pi. ice.  .iie  great,  hovvevei;  and  the  p.iiticle 
si/es  present  mav  i.mge  fiom  bouldeis  to  s.md.  \ ei  v coaise  sediments 
wei  e gener.illv  deposited  ne.ii  the  ice  fiont . fmei  s.mds  ,md  sil|s  vveiel.ml 
ilown  liiithei  out  on  the  oiitw.ish  pl.im 
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All  LJPglaci;il  deposits  are  geologically  young  and  have  been  suhjecled  to  the 
processes  of  erosion  and  weathering  for  only  a relatively  short  period  of  time. 
Consequently,  stream  drainage  patterns  and  soil  profiles  are  still  developing. 

The  .Sutnci;il  Cieologic  Data  Map  (Map  9)  was  prepared  by  compiling  existing 
maps  and  data  pertaining  to  surficial  conditions  in  the  study  area,  including  maps 
showing  glaciiil  deposits  and  the  location  and  si/e  of  riKk  outcrops,  drilling  logs  of 
water  wells  and  soil  borings,  etc.  fhe  existing  maps  varied  greatly  in  the  area 
covered,  scale,  and  level  of  detail.  Where  detailed  data  were  available,  such  as 
depth  to  bedrock  from  water-well  logs,  the  information  is  shown  on  the  map. 
b'iniilly,  previoiislv  unmapped  bedrock  outcrops  and  adjustments  to  contacts  bet- 
ween surficial  units  were  added  b>  limited  interpretation  of  small-scale  color  aerial 
photographs  in  portions  of  the  study  area  where  coverage  was  available.  The  map 
provides  useful  and  reliable  infornuiiion  on  the  location  of  bedrock  outcrops  and  the 
are.d  extent  of  siiillcial  deposits.  It  alsi'  proviiles  general,  but  somewhat  less 
reliable  mfoimation.  on  the  thickness  of  the  gl.icial  depi'sits. 

2.2.11  Slopt'  and  Terrain  l>atu  (Heler  la  Map  10.) 

Unlike  the  plains  states  ,ind  even  the  majority  of  the  surrounding  (ireat  l akes 
Region,  the  III’  compiises  dr.imatic  shifts  in  topography.  1 he  land  forms  visually 
describe  its  geologic  history.  I he  most  ancient  rocks  of  North  .America,  part  ot  the 
I .lurenti.m  Shield,  appear  at  the  siiiface  toward  the  west  end  of  the  .irea.  but  the 
eastern  portion  is  biinevl  under  okl  sea  beds  ot  sand,  logether.  the  topological 
character,  geologic  history,  soils,  and  topographic  onentalion  divide  the  I'l’  into 
two  m.tjoi  parts  I he  significant  division  is  generally  along  the  eastern  edge  of 
Marquette  ( iHinty  and  the  western  bound, iiy  of  Menominee  ( ounty  I his  is  also 
approximately  the  e.istein  bound. iiv  ol  the  study  ,uea. 

The  study  area  and  the  land  f.iithei  to  the  west  are  quite  iov.k\  ,ind  eithei 
mountainous  or  rolling  Clreat  I .ikes  front. ige  occurs  on  I .ike  Superior  fiom 
I '.\nse  in  llar.iga  County . e.ist  to  M.uquette.  .md  vmi  into  \leei  ( ounty  I his  .ue.i 
contrasts  with  the  e.istern  h.ilf  ot  the  Cl’,  which  is  tvpified  bv  level  to  ii'lling 
topography . 

Of  the  three  mount. lin  masses  in  the  Cl’,  onlv  the  Unions  .nc  within  the  study 
.irea.  This  mass  is  located  in  the  northeastern  section  of  M.uquette  ( oiintv  I wo 
other  mountain  areas,  the  I’oi  cupmes  ,md  HuK  kwavs.  ,u  e loc.iteil  to  the  northwest 
of  the  study  area.  I he  Huron  Moiint.iins  h.ive  ,i  Like  knob  topogi.iphy  ol  high, 
rocky,  tree-covered  crests  with  m.my  lakes  between  them  It  is  m the  Union 
Mountains  ih.il  the  steepest  terrain  m the  study  .ire.i  occurs  I he  v.isi  m.ijorily  ot 
the  lange  h.is  slopes  over  20  peiceni.  with  large  .ire.is  over  4^  peicenl. 

Much  of  Haraga  County  h.is  .ne.is  of  slope  m the  20-  to  4^  percent  i.mge 
Another  domin.int  char.icleristic  ol  this  ( oiintv  is  the  hiimmitckv  terrain  which  is 
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characteristic  of  glacial  moraines.  These  systems  of  hills  are  traceable  for  miles 
across  the  landscape,  their  slopes  ranging  from  10  to  20  percent. 

The  land  along  the  eastern  portion  of  the  study  area  boundary  is  Hat.  with  only 
small  isolated  areas  having  slopes  steeper  than  10  percent.  These  lands  consist 
mostly  of  glacial  till  and  iilluvium  deposits,  with  some  glacial  outwash.  Menominee 
County,  in  the  south  east  of  the  study  area,  forms  a special  territory  of  its  own.  It  is 
made  up  of  drumlins,  old  sea  beds,  and  some  rolling  terrain  associated  with  end 
moraines.  This  is  the  only  section  within  the  study  area  where  drumlins  are  found. 

The  Slope  and  Terrain  Data  Map  (Map  10)  was  prepared  by  interpreting 
quadrant  maps  published  by  the  U.S.  Geological  Survey  (USGS).  Without  afield 
survey  made  by  the  SEAFARER  study  team  to  compare  USGS  map  features  with 
actual  terrain,  it  is  possible  that  specific  geographic  locations  may  not  have  exactly 
the  terrain  features  shown  on  the  USGS  maps.  However,  terrain  types  shown  on 
Map  8 are  typical  of  the  area  in  which  they  are  located;  no  detail  variation  will  alTect 
antenna  siting,  since  speciiil  aerial  photos  will  be  made  of  proposed  antenna  cor- 
ridors before  precise  routes  are  chosen. 

2.2.12  Soil  Data  (Refer  to  Map  11.) 

The  Soil  Data  Map.  a compilation  of  data  from  existing  sources  that  are  ;ilso 
unchecked  by  a field  survey,  and  its  relationship  to  the  Surficial  and  BedrrKk 
Geologic  Maps  prepared  during  this  study,  must  be  kept  in  mind  during  its  use.  The 
areal  distribution  of  soil  associations  is  shown  essentially  as  mapped  by  the  Soil 
Conservation  Service  of  the  U.S.  Department  of  Agriculture.  Although  the  infor- 
mation presented  is  very  general,  the  Soil  Data  Map  provides  useful  information 
about  the  approximate  thickness  and  type  of  soil  present  in  a general  area  (but  not 
necessarily  at  a precise  location). 

In  the  UP,  the  near-surface  soils  have  formed  as  a result  of  the  in-place 
decomposition  of  glaci;illy-depi>sitcd  parent  materiid.  I'he  thickness  of  the  soil 
horizons  is  only  a few  inches  to  a few  feet,  and  in  most  areas  they  grade  downward 
into  glaci;d  deposits  of  till,  moraine,  outwash,  or  into  lacustrine  (lake) deposits.  .Soil 
and  glaciid  deposits  are  absent  on  the  many  knobs  and  ledges  where  hard,  ringing 
riK'k  crops  out  at  the  surface.  Alluvial  soil  deposits  (water-transported  deposits  not 
associated  with  glacial-related  priKesses)  are  found  IrKally  within  narrow,  roek 
stream-bed  areas,  and  are  generally  only  a few  feet  thick. 

There  is  a direct  relationship  between  the  type  of  soil  present  and  the  underly- 
ing parent  material.  Soils  overlying  mitwash  depirsits  are  predominantly  sand  or 
sandy  loam  at  the  surface,  grading  downward  to  sand  and  gravel.  Soils  which  have 
formed  over  clay-rich  glacial  till  and  lacustrine  deposits  consist  of  silty  loam  to 
loamy  clay,  and  arc  generally  thicker  than  the  soils  overlying  outwash.  Thick, 
mucky  peat  soils  overlie  organic  deposits. 
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The  picdi>mi riant  v'il  t\  pos  present  in  the  study  area  are  sandy  and  silty  loams, 
and  loamy  sands. 

2.2.13  Surface  Water  Data  t liefer  to  Map  13.1 

Suifaee  water  is  the  water  tlowinj;  oi  impounded  on  the  suifaee  of  the  land,  and 
ineludes  risers,  streams,  lakes,  ponds,  and  resersoiis.  Ihe  souree  of  suifaee  water 
is  preeipit.ition  that  falls  within  an  area  and  either  enters  the  system  directly  as 
runnotT.  oi  infiltrates  the  i:r  umd  and  iiuliiectly  hecomes  suilace  How  when  it 
suhsequently  emerges  as  springs  and  seeps.  A scan  of  maps  of  the  I pper  (ireat 
l akes  Region  leads  ti>  the  conclusion  that  there  is  less  suifaee  water,  particularly 
lakes,  in  the  study  area  than  fuilhei  to  the  west  in  the  I I’.  as  well  as  in  neighhoi  ing 
Wisconsin  and  lower  Minnesota.  However,  both  perennial  and  mteimittent  streams 
exist  within  the  study  aiea.  These  two  types  of  stre.ims  ami  theii  relative  sizes  are 
indicated  on  the  Suifaee  V\  ater  Data  Map  t Map  I2l.  Ihe  surface  waters  of  the  study 
area  have  important  iiulustrial.  muuicipial.  aiul  domestic  uses  that  include  supply- 
ing water  for  municipalities,  power  generatum.  mining,  and  recreatii'n. 

Lake  Superior  honlers  part  ot  the  study  .iie.i  to  the  north.  I .ike  Michigan  lies 
just  heyond  the  area  s southeastern  eilge.  I n land  water  hoilies  are  found  throughout 
and  represetit  about  2 percent  of  the  total  suifaee  area.  Most  of  these  are  natural 
lakes  and  ponds,  the  maiority  of  winch  are  less  than  2(1  acies  in  size  I he  large 
number  of  natural  water  bovfies  is  the  tesiill  of  glaciation  In  many  pi, ices,  n.itural 
basins  now  exist  where  the  ice  gouged  out  bedrock  or  deposited  glacial  debris  so 
that  closed  depressions  were  lormed.  L.ikes  and  pomK  are  also  foumi  m depres- 
sions on  topographically  low.  deposit-covered  areas  where  the  di.im.ige  is  young 
and  inelVicient. 

I he  principal  drainage  m Ihe  study  .irea  is  either  noilh  to  I ,ike  Supeiioi  oi 
southeast  toward  Lake  Michigan  Impoiiani  rivers  nowmginio  L.ike  Siipeiioi  .iic 
the  't’ellovv  Dog.  Huron.  Silver,  ami  .Sturgeon.  Ihe  I’aml.  Siiiigeon  t.i  secomi 
.Sturgeon  Riv  er.  not  to  be  confiiseil  with  the  one  in  Har.iga  C'ouniv  meniioneil  m Ihe 
previous  sentence),  ami  Ihe  Michigamme  Rivers  How  south  oi  souihe.isi  into  the 
RriileMenominee  River  boidering  Ihe  south -cenir.il  edge  of  the  simly  .irea.  I he 
Menominee  River  empties  into  I ake  Michigan  at  Menominee.  I he  I sc.in.iba  .iml 
Lord  Rivers  flow  generally  southeast,  .md  empty  into  I ake  Michig.in  ,il  I sc.in.ib.i 
and  li'iil  River,  respectively. 

In  parts  iil  the  siiuly  are.i.  especially  where  I’recambrian  bedrock  is  ,ii  m neai 
the  surface,  the  drain, ige  net  is  highiv  developed  ,iml  efficient.  I his  results  m 
"tlashv"  stream  beh,ivior,  streams  rising  iiuickly  aflei  a peruKi  ol  he,iv  y rainfall, 
with  high  pe,ik  Hows.  ,uul  then  subsKhng  r.ipidly  In  most  of  the  ,ire,i.  howevei. 
di,iin,ige  IS  poorly  developed  I hese  .ueas  .ue  ch,iracleiized  by  numerous  ponds, 
lakes,  .iiul  'vv.imps  Iheie  are  olten  thick  ami  extensive  deposits  ot  peime.ible 
gl.icial  overburden;  ,ind  iliiring  r.iiny  periods,  much  of  the  tain  infiltrates  the  gioiind 
instead  ol  running  oil . I he  presence  ol  signilic.int  numbers  of  suif.ice  w.itei  bodies 
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allows  temporary  storage  of  surface  runoff.  These  factors  combine  to  produce  a 
stream-flow  behavior  characterized  by  relatively  gradual  rises  in  streams,  mcxlerate 
peak  flows,  and  then  gradual  declines  in  stream  flow.  In  such  areas,  the  base  How  of 
streams  during  rainless  periods  is  sustained  by  ground  water  that  inHItrates  the 
glacial  overburden  and  then  emerges  as  springs  and  seeps  that  feed  the  streams. 
Thus,  these  areas  with  poorly  developed  drainage  do  not  usually  exhibit  "nashy" 
stream  behavior,  but  instead  tend  to  have  a relatively  uniform  flow. 

Many  LSGS  stream-gauging  stations  are  liKated  in  the  study  area,  and  their 
numerous  stream-flow  records  are  available.  High  flows  in  UP  streams  and  rivers 
are  usutilly  the  result  of  spring  snowmelt  or  a combination  of  rain  and  snowmelt. 
High-intensity  rainfall  may  also  cause  infrequent  summer  flooding.  On  29  July  1949, 
for  example,  five  inches  of  precipitation  were  measured  in  about  two  hours  at 
Ishpeming;  however,  across  the  study  area,  the  average  annual  precipitation  is  a 
modest  .^0  to  ,^2  inches.  The  record  floods  of  the  spring  of  !%0  were  the  result  of 
both  rain  and  snowmelt.  On  a smaller  scale,  ice  damming  is  another  potential  floixl 
hazard.  During  the  spring  breakup,  ice  bliKks  may  become  wedged  in  the  stream 
channel,  causing  local  flooding. 

The  quality  of  water  in  the  streams  is  generally  good,  fhe  Precambrian  bedrock 
and  overlying  glacittl  deposits  in  the  central  part  of  the  study  area  yield  very  little 
soluble  material  to  the  streams,  so  that  the  total  dissolved  solids  content  of  most 
streams  is  low — probably  no  more  than  about  200  ppm  even  under  low  flow 
conditions.  During  periods  of  high  flow,  the  concentrations  of  various  ions  in 
streams  tend  to  decrease  due  to  dilution.  The  Paleozoic  rocks  around  the  periphery 
of  the  study  area  contribute  more  dissolved  materiids  to  the  streams.  I .imestones.  in 
particular,  can  cause  the  suiface  waters  to  he  somewhat  hard  because  they  contri- 
bute calcium  and  magnesium  to  streams  flowing  over  them. 

The  predominant  uses  of  man-made  reservoirs  in  the  study  area  are  agricul- 
ture, municipal  wat  .r  supplies,  hydroelectric  power  generation,  and  recreation. 
Some  of  the  larger  reservoirs  include  Lake  Michigamme  (4.212  acres)  and  lX*ad 
River  Storage  Basin  (2,704  acres)  in  Marquette  County,  and  Peavy  Pond  (2.76.J 
acres)  in  Iron  County,  All  are  used  for  hydroelectric  power  generation.  A new 
reservoir  is  Greenwoixl  (about  1,400  acres)  on  the  Hscanaba  River  in  Marquette 
County,  This  reservoir,  completed  in  .September  197.T  was  constructed  by  the 
Cleveland  Cliffs  Iron  Company  to  supplement  other  impoundments  that  supply 
water  for  iron  ore  processing.  The  new  Sturgeon  River  Watershed  Project,  now 
nearing  completion  in  Dickinson  ('ounty.  consists  of  three  man-made  lakes  a>n- 
stnicted  for  floinl  control,  irrigation,  and  recreation  purposes. 

Surface  water  in  the  study  area  has  two  principal  industrial  uses — pi>wer 
genertition  and.  in  the  iron  industry,  mining  and  benefleiation.  Lxcept  for  possible 
slight  changes  to  its  temperature,  use  of  suiface  water  for  hydroelectric  power 


generation  has  essentially  no  efl'eet  on  its  quality.  I he  iron  iiKlustry  uses  vast 
amounts  ot  water  in  the  mining  ami  processing  of  ore.  .After  most  of  the  suspended 
sediment  is  removed  in  settling  ponds,  the  water  is  eventually  put  hack  into  the 
streams.  Water  used  in  heneficiation  priKesses  and  returned  to  -treams  has  in- 
creased dissolved  solids,  turhidity . and  sediments.  I'hese  conditions  are  reduced  by 
dilution  dow  nstream.  however,  and  do  not  appear  to  adversely  alfect  aquatic  life 
forms. 

It  is  unlikely  that  significant  changes  to  the  surface  water  regime  of  the  study 
area  will  occur  in  the  foreseeable  future,  except  that  existing  or  future 
recreational/housing  developments  near  lakes  and  streams  might  cause  rapidly 
deteriorating  suifticc  water  quality  due  to  the  acceleration  of  erosion  and  siltation 
by  grading  operations,  and  to  inelficieut  oi  faulty  waste-disposal  systems.  It  is 
obvious  that  any  construction  activity  near  streams  and  other  water  bodies  can 
accelerate  erosion  and  siltation.  and  cause  pollution;  hut  the  implication  of  these 
effects  to  .SFAFAKhK  is  that,  in  order  to  rninimi/e  its  impact  on  the  water  quality, 
construction  activities  (especially  at  antenna-stream  crossings)  must  comply  with 
the  procedures  required  by  the  Michigan  Department  of  Natural  Kesources' 
timl  Rcniihiiioiis  CitiH  <’rniii,i;  liiltiiul  l.dkcs  iiiul  Siittiiii.\  A (I  (see  Appendi  \ D.  Hook 
14). 

2.2.14  Suhsiirface  Water  Data  (Refer  to  .Map  /.?.) 

l ittle  interaction  between  Sl-.AI-.AKlik  and  the  I'l’  subsuif.icc  water  reserve  is 
anticipated.  The  few  w iilely  separated  transmitter  stations  ( I S)  planned  ilo  no)  need 
to  be  water-cooled,  although  operational  cost  would  be  marginallv  lower  if  they 
were,  l urthermore,  only  modes)  amounts  o( Water  woiiW  he  reqiiucil  even  it  that 
cooling  method  were  ultimately  chosen.  Hotable  and  sanitary  water  supplies  will  be 
required  only  for  the  oper;ition  and  maintenance  crews.  After  coiistinction  is 
complete,  no  elfect  on  the  vvater  table  is  evpecleil. 

I he  .Subsurface  W ater  Data  Map  (Map  I M show  s ihe  locations  of  represent. i 
(iv  e wells  within  the  stiuly  area,  depth  to  w.iter  a)  these  loc.itions.  and  the  quality  of 
water  present. 

1 he  amount  of  subsurface  water  ih;ii  c.in  be  evtracieil  bv  wells  within  the  study 
;irea  vai  les  greatly  . Wells  extract  water  both  from  beilrock  .iquifers  and  froni  gl.ici.il 
deposits  that  exist  at  the  siiiface  throughout  inosi  of  the  .iiea.  Moderate  y ields  t.i 
few  tens  of  gallons  per  minute)  are  generally  av  ailable  from  wells  penetiating  the 
Haleo/oic  sandstones  ami  limestones  .it  the  southeast  .ind  northwest  maigins  of  (he 
study  area,  but  the  older  1‘iecambri.in  crvst.illine  locks  undeilying  the  central 
portions  of  the  irea  are  generally  so  dense  .iiid  impermeable  th.ii  they  vield  onlv 
very  small  amounts  of  water.  ( 'onsei|iientlv  . ne.ii  suit. ice  glaci.il  deposits  m.iv  be 
Ihe  only  available  sources  of  ground  vv.iiei  wi'.Iiin  .iie.is  of  I’lecainbi  laii  bediock 
Ihe  most  promising  areas  for  ground  w.itei  development  .ippe.ir  to  be  .ire. is  ol 
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stratified  glacial  outwash  along  major  streams  where  yields  of  several  hundred 
gallons  per  minute  are  possible  from  the  fairly  coarse  and  uniform  sands  and 
gravels.  Least  promising  are  the  areas  where  dense  Precambrian  bedriKk  crops  out 
at  the  ground  surface  or  where  the  glacial  deposits  are  thin  and/or  clayey,  and  yields 
of  just  a few  gallons  per  minute  are  difficult. 

The  water  table  is  near  the  ground  surface  (0  to  10,  20,  or  .^0  feel)  in  much  of  the 
area,  and  water  will  be  encountered  in  most  excavations  deeper  than  10  feet.  In 
some  areas,  however,  depth  to  water  is  variable,  ranging  from  a few  feet  in  valleys 
underlain  by  glaciiil  deposits  to  over  100  feet  in  upland  areas  underlain  by  bedrock. 
There  does  not  appear  to  have  been  any  long-term  rise  or  fall  in  ground  water  levels 
within  most  of  the  study  area,  although  some  local  areas  have  probably  experienced 
a lowering  of  the  water  table  due  to  the  large-scale  pumping  operations  of  mining 
activities. 

The  quality  of  the  ground  water  throughout  the  study  area  is  generally  good. 
The  only  two  minor  water-quality  problems  frequently  encountered  are  hardness 
and  excessive  iron  concentrations,  both  of  which  can  usually  be  alleviated  by 
standard  water  treatment  methods.  Some  of  the  deeper  (.100  to  4(H)  foot)  wells  in 
bedrock  prtKluce  water  that  is  somewhat  salty  (250  to  4(H)  ppm  chloride).  In 
addition,  there  is  some  possibility  of  the  bacteiiiil  contamination  of  shallow  aquifers 
by  surface  pollution  sources,  particularly  within  areas  underlain  by  the  Paleozoic 
limestone  aquifers  at  the  eastern  and  southeastern  edges  of  the  study  area. 

2.2.15  Climatic  Data  (Refer  to  Map  14.) 

The  study  area  has  a temperate  continental  climate  categorized  by  meteorologists 
as  the  “cool  summer  type."  Summer  temperatures  are  relatively  uniform,  but 
winter  temperatures  exhibit  wide  diurnal  and  seasonal  variation.  There  are  three 
major  features  which  affect  the  winter  climate:  polar  outbreak  highs  moving  south 
out  of  Canada,  deep  cyclonic  storms  moving  north  out  of  Texas,  and  proximity  to 
the  Great  Lakes. 

Polar  outbreak  highs  are  usually  preceded  by  mild,  warm  fronts  which  bring 
rain  or  snow.  After  these  fronts  move  through  the  area,  winds  shift  from  southwest 
to  north  and  initiate  a rapid  drop  in  temperature  as  the  polar  high  advances 
southward.  This  temperature  drop  is  referred  to  as  a cold  wave  and  is  typical  of  the 
winters  of  a continental  climate.  Cold  waves  end  when  deep  cyclonic  storms, 
orginating  in  Texas  move  northward  bringing  with  them  warmer  temperatures  and 
rain  or  snow.  The  climate  of  this  region  is  also  modified  somewhat  by  the  Great 
I.akes.  In  the  fall,  the  lakes  decrease  the  severity  of  the  first  cold  winds  from  the 
north  by  warming  them  slighty . They  also  increase  the  moisture  content  of  the  north 
winds,  thus  increasing  the  snowfall  in  the  area. 

I'he  summer  lemperaliires  are  less  controlled  by  storms  and  exhibit  a greater 
regularity.  Two  major  elements  control  the  summer  weather:  hot  waves  and  cold- 
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front  thunderstorms.  Ho!  waves  are  a response  to  long-continued  adsection  of 
tropiciil  air  masses  by  south  winds,  hastward  advancing  cold-front  thunderstorms 
end  the  hot  waves,  shifting  the  winds  from  the  south  to  the  northwest  and  bringing 
cooler  temperatures. 

The  principal  climatic  and  climate-induced  faclois  of  signitlcance  to  SK.A- 
f-’.NRHR  are  siu)wfall  and  depth  of  frost.  Snowfall  records  have  been  maintained  toi 
many  years  in  the  UP,  and  this  parameter  is  plotted  on  the  detailed  data  map  (Map 
14). 

Depth  of  freezing  of  the  soil,  on  the  other  hand,  is  quite  variable,  depending  not 
only  on  temperature,  but  also  on  the  insulating  pioperties  of  ground  ci>ver.  as  well 
as  moisture  content  and  thermal  conductivity  of  the  ditfeient  soil  types,  the 
maximum  depth  of  frost  in  the  study  area  averages  t’eet.  but  can  range  to  as  deep  as 
8 feet  in  bare  ground. 

■Annual  mean  low  temperatures  t\>r  the  December  through  March  period  range 
from  20’  to  I , and  annual  mean  highs  for  the  period  are  between  ^8.7  and  22..*'  . 
The  record  low  temperature  for  the  aiea  is  -46°,  recorded  in  t ebriiary  I0.S|,  in 
Houghton  County.  Average  high  temperatures  tor  July  and  August  are  75.6°  and 
74°,  respectively;  and  the  lows  for  these  moitths  are  .*'7.6'  and  .>7..^  . respectively 
I'he  highest  temperature  was  102°.  recorded  in  Marqirette  in  Augrrst  1947. 

In  Marqirette  the  average  for'  the  first  freezing  temperatrrre  of  autumn  is 
October  20.  The  mean  anntral  freeze-tree  per  iod  v ar  ies  over'  the  stirdy  area  fr  om 
more  than  120  days  along  the  l.ake  .Surperior  shoreline,  to  less  than  60  days  in  the 
west  central  p.rrt. 

Precipitation  in  the  area  ranges  Irrmi  less  than  JO  inches  to  more  than  J2  rnches 
annually,  and  is  evenly  distributed  thrmrghout  the  year  (see  l igtrre  7).  Wrth  this 
even  distribtrtion  of  precipitatirm.  there  is  nodetlnile  wet  or  dry  se.rsorr  lli'wever. 
the  summer  rainfall  is  often  intense  and  r'f  short  duratron. 

Snowfall  may  occur  in  the  stirdy  area  from  September  untrl  M.iy . I he  mc.rti 
accumrrialed  snow  depth  a!  Marquette  for  each  of  these  months  rs  from  0 to  2*' 
inches,  wrth  a monthly  rnaximirm  of  .^2.6  inches.  Average  artnual  snowfall  for  the 
stirdy  area  ranges  from  120  rnches  in  the  northeastern  part  to  W)  inches  rn  the 
southern  tip.  In  Marqirette  the  greatest  snow  tall  on  record  is  1 89. 1 rnches  dur  rng  the 
winter  of  1890-1891.  | he  least  winter  snowf.ill  on  record  is  5 V4  inches  for  the 
1940-1941  season. 

2.2.16  Culliinil  and  KeiTfaliimal  Data  iKt'lfr  la  Map  /.5.) 

2.2.16.1  :\r<  h(icolni;n  III  Diilii 

The  sequence  of  rn.in  s cultirral  ilevelopment  wrthrn  the  (irea!  I akes  Kegton  rs 
generally  known  where  .irchaeological  rnv cstigation  h.is  t.rken  pi.rce  However. 
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Figure  7 - Annual  Normal  Precipitation 


many  gaps  remain  in  ihe  knowledge  of  Uppei  Peninsula  prehisioi  y.  What  fo!lov\  s is 
a very  abbreviated  summary  of  several  of  the  known  aichaerrlogical  peniKls  and 
their  important  devehrpments. 

a.  Piilco-huiidn  Laic  Anluik  Periods  — I he  Inst  well-defined 

regional  cultural  complex  is  that  of  the  I'aleo-Indians  w hr)  ar  e thought  to 
have  subsisted  on  large  mammals.  Although  the  ear  lier  of  these  nomadic 
grotrps  appear  to  have  been  restricted  to  the  smither  n Lower  I’eninsirla 
between  I l.tMIOand  9,l)tH)  BC’.  research  sirggests  that  later  grorrps  datirrg 
from  9.(K)()  to  7. (MM)  BC’  may  have  occtrpied  the  western  L'P.  I he  nrilder 
climate  in  Menominee  C'v)trnly  may  hav  e cncorrraged  a substantial  prrptrla- 
tion  during  the  Late  .Archarc  Perirrd.  as  evidenced  bv  artifacts  recovered 
along  the  Menomrnee  River ; however,  many  archaer'iogreal  srtes  predat- 
ing .'..xOt)  BC  may  exist  in  uncxpecterl  Irrcatrrrns  becairse  ancient  env  imn- 
mental  conditions  were  very  drlferent  frrrni  those  r)f  today 

b.  luirls  Wooditiiul Period  — Recent  stinlies  rruircale  that  between  .L^OOanil 
2.(MHI  BC’  seasirnal  and  env  rronmental  comirtrons  simihtr  Ir)  those  of  the 
present  contributed  to  the  development  r'l  a pattern  r)f  wrnter  poprrlation 
concentration  and  strmmer  rhspersal 

C.  Middle  Woodland  Period  --  Dairng  roirghly  between  ^(Mr  BC  arul  4(MI  Al). 
the  Middle  VVor>illand  I'eriod  marks  the  .rppearanee  ot'ihe  first  pottery  rn 
the  western  I'P  that  can  he  ilellnitely  .issocrateil  wrlh  a recognized  ctrL 
ture,  C’haracter  i/ed  Ivy  certain  pottery  styles,  the  Mrddle  UoodlatuI 
groitps  in  the  north  ;rre  thoirght  to  have  concentrateil  rn  large  tlshing 
vilhrges  tilong  Itrke  shores  ilirrrng  the  summer  months.  Ihe  temtirtis  of 
winter  ctrmps  m;ry  trlso  be  pr  esent  w ithrri  the  sttrdy  ;rrea — sites  smaller  in 
size,  possibly  scirttered  thrxurghoirt  the  inter  ior  as  a resirlt  I'f  pi'pirlation 
dispersal  necessttr  y tor  survrvr.il  by  hunting. 

d.  Idle  Woodhoid Period  - I he  I .ile  VVOodhind  Per  iod  l.rsteil  frinu  about  4(M) 
.Al)  until  the  Ittdian  cultures  were  dr.istic.rlly  alteievi  bv  l iiiope.in  cont.ict 
vluiing  the  17th  titid  ISth  Centuries.  A nuriihei  of  sites  of  this  peiioil  have 
been  found  in  the  westet  ii  UPr'ti  the  I .tke  Super  rot  shore  .ind  along  the 
Menominee  River 

Although  archaeological  sites  ni.iv  be  foutui  anywhere  in  the  stuily  are.t  due  to 
patter  ns  of  sea  onal  ilispei  sal  ,md— pr  ior  to  L5(M)  BC  to  a climate  th.it  ililVeted 
gr  Ciitly  from  that  of  the  present . the  ftillow  ing  seem  to  hav  e the  gi  etrtest  piitenti.rl  for 
new  itrchiteologic  discovery: 

• .All  shoieluies  along  Lake  .Super  ii>i 

• All  inlainl  hikes,  especially  in  the  hike  .iietis  of  Iron  County 

• Alone  all  streams  and  rivers,  cspeei.illv  the  Menommee  sv stern 

2.2.  Ik. 2 IlisioiK  id  Ihiia 

An  iinderstiimling  of  the  HP's  tnote  recent  histtiiic;il  character  is  g.uned  through 
sttrdy  ofits  natural  resources.  Luis,  copper,  iron,  and  .rn  .tbiiiuhmce  of  timber  have 
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made  the  area  what  it  is  tenJay.  In  the  early  17th  Century,  the  UP  became  the  first 
area  of  Michigan  to  be  visited  by  Europeans,  and  for  over  one  hundred  years  its 
shores  and  interior  trails  were  traversed  by  French  missionaries  and  fur  traders.  In 
1761  the  British  succeeded  the  French,  their  Hudson  Bay  Companygreat)ye.xpand- 
ing  the  regioniil  fur  trade.  Later,  ISthCentury  Americanfrontiersmencontinuedthe 
trade  and,  in  the  process  of  exploration,  discovered  large  deposits  of  copper  and 
iron.  By  the  mid-18(K)’s  the  lure  of  this  materiiil  wealth  brought  to  the  UP  the  first 
great  minertil  msh  in  North  America.  Waves  of  immigrants  from  northern  and 
western  Europe  came  initially  to  work  the  mines,  and  soon  thereafter  to  harvest  the 
forest.  Their  diverse  national  heritages  enriched  the  regions's  cultural  base,  adding 
to  the  substantiiil  contributions  of  the  Indians,  fur  traders,  and  explorers;  and 
Michigan's  economy  began  to  prosper  as  the  timber  and  ore  reached  the  industrial 
marketplace. 

By  the  end  of  World  War  1,  the  UP  had  lost  its  economic  vitality.  Exploitation 
of  the  natural  resource  base,  coupled  with  industrial  competition  from  areas  more 
accessible  to  regional  population  centers,  had  reduced  the  mines,  and  puipwood 
cutting  had  replaced  the  logging  of  virgin  pine  forests. 

The  historical  implications  of  the  past  have  not  vanished,  but  still  exist  in  the 
buildings,  structures,  sites,  and  industri;il  remains  of  past  significant  events. 

2.2. 16. J Rccri'oliaiuil  Diitii 

Upper  Peninsula  planning  documents  point  out  that  projected  fuilher  development 
of  recreational  lands  within  the  UP  will  increase  the  flow  of  tourists  into  the  regions 
while  at  the  same  time  providing  added  leisure  activities  for  the  resident  population. 
Highway  improvement  programs  will  allow  persons  from  distant  areas  to  reach  the 
region  in  less  time,  thus  makingit  accessible  togreater  numbers  of  people.  The  (.IP's 
remote  location,  however,  will  help  retain  its  wilderness  character. 

The  large  holdings  of  State  and  Eedenil  public  lands  are  open  to  hunting, 
fishing,  hiking,  camping,  canoeing  and  other  recreational  uses.  Figure  S is  a snow- 
mobile trail  map  prepared  by  the  DNK  to  aid  winter  activities  and  is  indicative  of  the 
state  of  recreational  development  of  State  Forests. 

'I'he  UP  is  unique  in  that  resident  populations  arc  not  expected  to  increase 
significantly  in  comparison  with  that  of  the  rest  of  the  State,  but  there  are  projected 
increases  in  recreational  use.  These  increases  will  be  due  primarily  ti>use  by  l.ower 
Peninsula  residents  and  out-of-state  visitors.  Both  the  public  and  private  sectors 
have  plans  for  additional  campsites  in  the  region. 

At  the  present  the  ONR  is  studying  possible  new  state  parks  within  the  siud> 
area.  There  are  four  areas  that  are  considered  suitable:  the  .Slate  River  Falls  area, 
land  around  Roland  Lake,  Mt.  C'urwiH>d  (the  highest  point  in  Michigan),  and  an  area 
northeast  of  Mt.  Curwood. 
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A distinctive  feature  of  Michigan's  Natural  Rivers  Act  is  the  provision  for 
protecting  rivers  and  their  tributaries  by  zoning  restrictions  imposed  by  local 
governments  on  the  use  of  lands  adjacent  to  streams.  Within  the  study  area  the 
Sturgeon  and  Fence  Rivers  are  under  study;  and  the  Paint,  Huron,  and  Fscanaba 
Rivers  are  proposed  for  study. 

There  are  no  rivers  in  the  study  area  that  are  being  studied  for  possible  National 
Wild  and  Scenic  River  status. 

2.2.17  Vegetation  Data  (Refer  to  .Map  16.) 

Vegetation  is  influenced  by  both  natural  and  human  factors.  Climate  and  soil 
patterns  resulting  from  past  glacial  activity  are  the  most  significant  natural  factors  in 
vegetation  determination.  Since  the  settlement  of  the  study  area,  the  vegetation  has 
undergone  major  changes  resulting  from  logging  and  clearing  for  agriculture,  and  to 
a lesser  degree,  changes  caused  by  mining  operations. 

The  classification  used  in  Map  Ibgroups  vegetation  according  todominance  of 
crown  cover.  The  primary  classification  represents  .SO  to  9.s  percent  ground  space 
covered  by  the  dominant  vegetative  unit,  with  secondary  classification  represent- 
ing 5 to  49  percent  of  ground  space  covered.  Vegetative  units  comprise  the  follow- 
ing: (C)  conifers,  (H)  hardwoods,  (S)  shrubs,  (G)  grasses  and  forbs,  and  (W) 
wetlands.  Other  classes  of  ground  cover  recognized  are  (A)  agriculture.  (U ) urban- 
industrial,  and  (R)  rock. 

The  study  area  was  once  the  site  of  many  large  stands  of  White  Pine.  In  the 
1840’s  and  l8.S0's,  commerciiil  logging  and  lumbering  began,  and  by  ISHI.S  the  area 
had  been  so  heavily  cut  and  burned  that  'ew  saw-log  timber  stands  of  pine  and 
hardwoods  remained.  I'he  lumber  and  saw-timber  industry  was  closely  related  to 
the  mining  industry  of  the  region.  The  mines  used  timber  for  props,  and  wood  for 
charcoid  production  played  an  important  part  in  the  manufacturing  of  pig  iron.  Well 
over  8()0,0(X)  acres  of  land  were  cleared  from  I860  to  192.*'  to  provide  the  timber 
necessary  to  keep  the  iron  furnaces  burning. 

Pine  is  still  being  logged,  but  will  never  regain  its  previous  individual  tree  size 
and  abundance.  The  area  is  now  covered  primarily  by  stands  of  hardwoixl,  hut 
these  second-growth  hardwoods  are  not  as  valuable  to  the  lumber  industry  as  were 
the  original  forests.  Many  areas  are  now  dominated  by  an  Aspen-Birch  association 
with  a Balsam  Fir-White  Spruce  understory.  As  long  as  fire  is  excluded  from  their 
areas,  the  White  Pine  stands  may  eventually  be  replaced  by  hardwoods. 

With  the  virtual  exclusion  of  extensive  wild  fire  in  the  study  area,  the  more 
shade-tolerant  trees  like  Sugar  Maple  will  eventually  succeed  less  tolerant  species 
like  Aspen  and  Birch.  Most  of  the  .^spcn-Birch  areas,  however,  will  be  'iicceedcd 
by  .Spruce-Fir  associations  before  the  climax  Sugar  Maple  woodlands. 
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Vegetation  is  signi(ieantl>  related  to  eliniate.  I lie  interioi  regions  of  the  study 
area  ;ire  subjeeted  to  eokler  weather,  whieh  shortens  the  growing  season,  l.oeal 
water  iivailability  has  the  most  elTeet  on  speeies  eompositon.  Willow  and  Alder 
prefer  the  moist  areas  near  streams  and  rivers;  Red  Pine  prefers  sandy  plains  and 
dry  graselly  ridges;  and  Sugar  Maple  prefers  moist,  rich  soils  in  valleys  and 
uplands,  and  moist,  rocky  slopes. 

The  effect  of  glacial  activity  on  the  vegetation  of  the  region  is  evident.  1 ow- 
lands,  cal^'ed  by  glacial  action,  are  occupied  b>  swamps,  bogs,  marshes,  and  lens, 
with  mixed  hardwood  and  hardwoixi-conifei  types  occupying  the  uplands. 

Wildlife  is  highly  dependent  on  the  forests.  I he  deer,  for  example,  seek  lorest 
edges,  the  amount  and  type  of  which  are  important  determining  factors  in  game 
production.  Openings  in  the  forest  provide  tood  sources  tor  deer,  while  adiacent 
forests  act  as  protective  cover.  In  winter  ileer  temi  to  heul  in  aieas  lyards)  which 
provide  shelter  and  readily-available  browse.  The  importance  of  White  Cedai 
swamps  as  deer  yards  is  due  to  the  ability  of  the  C edar  to  provide  these  two 
important  needs.  W hile  White  C'edai  deer  yards  are  not  present  throii.uluuit  the  I P. 
Cedar  is  the  nucleus  of  such  yards  where  it  is  numerous. 

Managing  the  Northern  White  Ced;ir  because  ol  its  value  as  wintei  cover  is  a 
joint  elfort  of  district  foresters  and  biologists.  Some  vif  the  problems  associaleil  with 
this  management  include  overbrowsing  by  Imth  the  W hitetailevi  Heei  aiul  the 
Snowshoe  Hare,  sensitivity  to  lluctuating  water  t.ibles.  and  an  extiemelv  low 
germination  rate.  W hite  Cedar  is  a slow-growmg  tree  hav  ing  a roi.iiion  age  between 
120  anil  IW)  years.  Seed  production  normally  begins  when  the  tiees  are  2t)  to  Ml 
years  okl.  hut  maximum  production  is  best  after  75  years 

because  of  a shallow  root  sy  stem,  any  change  in  vvatei  table  c.in  result  in 
mortality.  Such  changes  are  often  the  result  of  impiopei  road  consimction  ,ind 
trenching.  Improper  tienching  has  been  foiiiul  to  raise  the  water  t.ible  on  the 
upslope  side,  killing  trees  as  far  back  as  one-hall  mile. 

A few  endangered  and  threatened  plant  species  are  found  in  the  suidv  .iie.i 
l .ndangered  species  are  defined  by  the  Smithsoni.ui  Institution  ,is  "thoNe  species  of 
plants  in  danger  of  extinction  thioughout  .ill  oi  a signific.int  portion  ot  then  i.mges." 
,ind  threateneil  species  .is  "those  species  ol  plants  th.it  .iie  likelv  to  become 
endangered  within  the  foreseeable  future  throughout  ,ill  oi  .i  signific.int  portion  ol 
their  ranges." 

1 he  Smithsonian  lists  one  eiuiangered  and  tvviithieateneil  species  .is  occiii  i mg 
m the  study  are.i,  I he  St.ite  of  Michig.in  h.is  compiled  species  lists  ol  its  own  th.it 
tiK'liulc  Ift  endangeted  .ind  I't”'  threatened  species,  ol  which  two  and  I",  lespec 
lively.  iKciii  in  the  siiidv  .nea  counties  l.ible  V I is  .i  compil.ition  ol  inloim.ition 
from  both  the  Smithsoni.in  ,ind  Michig.in  lists 
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Table  VI 

Kndangered  and  Threatened  Plant  Species 


T* 
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2.2.1H  Wildlife  Data  (Refer  to  Map  17.) 

2.2  IH.l  General 

Animals  dilTer  in  their  ranges  of  tolerance  to  a number  of  parameters,  particularly  to 
the  degree  they  can  continue  to  live  in  close  proximity  with  man.  Some  species  are 
restricted  to  specific  habitats;  and  when  these  are  removed  or  altered  to  any 
substantial  degree,  the  animals  disappear  with  them.  When  one  type  of  habitat  is 
destroyed,  though,  a new  one  is  created.  This  may  bring  an  entirely  different  specie 
or  complex  of  species  into  the  area,  and  those  that  are  preadapted  to  the  new  habitat 
may  occupy  it  and  flourish. 

Nearly  till  of  the  UP  was  once  covered  by  a climax  forest  of  hardwiwd 
interspersed  with  several  important  preclimax  coniferforests.  These  pristine  condi- 
tions were  dramaticidly  ;iltered  with  the  advent  of  the  logging  era.  Wildfires  were 
probably  never  uncommon  on  the  UP;  but  because  of  the  mosaic-like  distribution  of 
vegetation  cover  and  soil  types,  they  were  also  never  very  extensive.  Large-scale 
clearcutting  destroyed  this  natural  pattern  of  firebreaks  and  allowed  numerous 
large  fires  to  sweepacross  the  Peninsula  between  I920and  1927,  so  that  the  changes 
wrought  by  the  axe  were  intensified  by  the  fiame.  Some  animal  species  of  the  deep, 
unbroken  woixls  like  the  pine  marten,  fisher,  and  cougar  disapr>eared  completely, 
whereas  species  like  the  coyote  flourished  with  the  extension  of  man  into  the  forest. 
Others  like  the  wolf  and  lynx  were  able  to  retreat  before  the  timber  cutter  to  the 
most  inaccessible  habitats  possible,  where  a few  remnant  populations  exist  today. 
Some  species  suffered  serious  depiction  because  they  were  valued  foi  furand  meat 
or  were  reviled  for  their  depredations.  I'he  elk  is  an  extirpated  species  well  ;idapted 
to  a variety  of  habitats,  but  is  too  easily  hunted  and  is  not  compatible  with  human 
activity.  The  same  is  also  true  of  the  moose. 

An  opposite  situation  was  created  for  many  species  assiviatcd  w ith  the  earlier 
successioniil  stages  of  vegetation  development.  The  creation  of  large,  unbroken 
openings  favored  the  Whitetailed  Deer,  Ruffed  (iroiisc,  and  Sharp-  failed  (irouse. 

Animals  that  may  haveorigimilly  been  entirely  absent  from  the  regions,  like  the 
opposum  and  fox  squirrel,  moved  tofill  newly  established  niches.  In  the  late  l9.M)'s, 
a major  effort  was  made  to  reforest  large  areas  of  the  fiP.  Phis,  together  with  better 
fire  control,  has  led  to  ;i  reversion  to  a more  climax  type  vegetation  and  a loss  of 
habitat  for  animals  of  the  early  and  middle  successional  states,  fhiis.  in  response  to 
a fluctuating  environment,  there  is  an  ever-continuing  lliicluation  in  animal  types. 

In  some  respects  there  have  been  changes  and  lliictuations  in  ;iquatic  h;ibitats 
that  are  as  encompassing  as  those  iKciirring  on  the  land.  1 he  inland  sport  fishery  of 
the  UP  has  changed  relatively  little;  fishing  qiudity  remains  goinl,  and  fishing 
pressures  are  probably  below  that  which  the  area  c.nild  supppoil  However,  foi 
I ake  Superior  and  I ake  Michigan,  an  opposite  citation  existed  until  a few  years 
ago.  for  the  fishing  quality  of  these  large  hikes  declined  drastically  between  1 940  and 


Page  5 I 


l%5.  In  1966,  the  Great  I.akes  Fishery  Commission  and  the  Michigan  DNR  begana 
major  effort  at  rehabilitation  with  the  introduction  of  salmonid  species  into  the 
Lakes. 


Thirty  years  ago.  Lakes  Michigan  and  Superior  supported  a well-balanced  and 
highly  prrxiuctive  fish  population.  Commercial  fishermen  annually  caught  I.''  mill- 
ion pounds  of  lake  trout  alone.  This  fishery  was  upset  by  successive  invasions  of  the 
sea  lamprey  and  the  tdewife.  A selective  lamprey  poison  was  developed  in  the  late 
l9.S()'s.  This,  together  with  a lake  trout  restrKking  program,  permitted  partial 
reattainment  of  a balanced  fishery  in  both  lakes.  I'he  abundance  of  the  alewife 
required  more  than  the  restoration  of  lake  trout,  so  the  DNR  introduced  young  coho 
salmon  in  the  I.akes'  tributary  waters  in  l%6  followed  by  Chinook  s;dmon  a year 
later. 

'['he  future  status  of  the  mammals  and  birds  of  the  Ul\  particularly  economi- 
cally important  species  like  deer  and  grouse,  depends  almost  entirely  upon  the 
extent  man  is  willing  to  indefinitely  arrest  the  process  of  secondary  forest  succes- 
sion, or  selectively  direct  and  control  its  progress.  Under  natural  succession  alone, 
the  area  can  expect  to  experience  a continued  loss  of  open  or  semi-open  habitats 
with  a possible  return  to  prominence  of  some  of  the  climax  species  of  undisturbed 
wiHidland  and  forest.  Some  species  like  the  cougar  and  the  caribou  are  probably 
gone  forever,  but  others  may  make  a comebaci;  if  they  are  reintroduced  and  given 
protection. 

There  is  less  certainty  about  the  sport  fishery  in  the  L'F.  Its  continued  giowth 
and  importance  will  depend,  in  part,  upon  the  continued  success  of  the  salmon 
program  which,  in  turn,  will  depend  im  overcoming  other  threats.  Persistent  pes- 
ticides are  an  immediate  danger,  and  a longer-term  danger  is  that  the  over- 
enrichment of  (ireat  Lakes  waters  by  phvisphates  and  other  nutrients  will  lead  to 
accelerated  eutrophication.  C oho  and  other  salmonid  species  may  have  difficulty 
surviving  under  eutrophic  comlitions  ['inally  there  is  the  uncertainty  about  the 
contined  availability  of  a highly  abundant  forage  fish.  It  is  possible  that  the  coho, 
Chinook,  and  lake  trout,  w hich  hav  e prospered  since  the  decline  of  the  lamprey . will 
succeed  too  well  in  reducing  the  alewife  population. 

2.2.  IS. 2 rn>tc(  tfj  S[U(  ics 

Table  VII  lists  twelve  species  of  mammals  currently  inhabiting  the  study  area 
whose  popiilatiiin  status  is  under  scrutiny  by  l ederal  or  State  biologists.  Six  species 
(those  identified  with  an  asterisk  in  Table  VII)  have  been  afforded  complete  protec- 
tion by  the  DNR.  The  timber  wolf  population  in  the  UP  is  now  estimated  to  be  less 
than  .'()  indiv  iduals  that  are  scattered  throughout  the  more  remote  areas.  Despite 
legal  protection  given  the  moose  in  1X94.  it  has  ciintinued  to  decline,  with  only  2,'  to 
.SO  animals  still  remaining  in  the  UP.  There  are  less  than  half  this  niimbei  in  the  study 
area.  ,An  attempt  to  bolster  the  popiil.ition  by  introducing  7 I Isle  Royale  Moose  in 
the  mid-l9fi)'s  was  unsuccessful. 
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Table  Ml 

Endangered,  Threatened,  or  Reintroduced  Spectes,  or 
Species  Whose  Status  Has  Not  Yet  Been  Determined 

Status 


Mammal  Species  ESDI  MDNR 

* Eastern  timber  wolf  iCunis  lupus  lycuon)  E E 

^Canada  lynx  (/..vn.v  c.  < ) SU  SU 

^ Marten  {Murtes  u.  umericanu)  SU  T 

*V\\\\evlMurtes  p.  pennunti)  SU  Rl 

*\\oosc  lAlci's  dices  umericttiiii)  — SI' 

Gray  fox  (Urocvon  cinereour^enieus ) — SU 

*Southern  bog  lemming  (SytuipUuneys  cooperi)  — I 

Pigmy  shrew  (Microsore.x  hoyi)  — SU 

I'hompson’s  pigmy  shrew  {Microsore.x  thompsoui)  — SU 

Arctic  shrew  (.Vort'.v  ((n  /icz/.v)  — SU 

Water  shrew  (.VorcA /xJM.s/n'.v)  — SI' 

Eastern  pipistrelle  {Fipisirellus  subfluvus)  — SU 

‘Completely  protected  under  Michigan  DNR  law. 


Legend:  E — Endangered 

Rl  — Reintroduced 

SLI  — Status  Undertermined 

T — Threatened 


Three  species  of  birds  found  in  the  study  area  are  considered  endangered  by  the 
DNR:  the  F’cregrine  falcon,  an  iKcasional  visitor;  the  .American  Osprey  and  the 
northern  Bald  Eagle,  both  of  which  nest  in  the  study  area. 

.Although  Peregrine  falcons  are  not  known  to  nest  in  the  study  area,  they  do 
pass  through  in  early  spring  (March  or  April)  while  migrating  to  their  known 
breeding  grounds  in  northein  Canada,  or  in  the  fall  to  their  southern  ranges. 
However,  should  a nest  of  this  falcon  be  observed,  the  same  regulations  would 
apply  as  l\>r  Bald  fiagle  and  Osprey  nests:  the  DNR  prohibits  snowmobiles,  timber 
harvest,  construction,  and  other  human  activities  which  could  disturb  the  nesting 
raptors,  from  approaching  within  one  mile  to  imc-half  mile  of  the  nest.  This 
exclusion  Is  enforced  i>nly  iluring  the  nesting  period  that  iiins  from  .laniiary  to 
■August. 
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The  Osprey  is  migratory.  A few  individuals  begin  arriving  at  nesting  sites  in 
mid-March.  Eagles  may  nest  as  early  as  1 March.  Although  not  considered  by  local 
authorities  to  be  migratory,  the  Bald  Eagle  is  generally  absent  from  the  nest  sites 
from  mid-December  until  March.  The  Wildlife  Data  Map  (Map  17)  shows  known 
nest  sites  in  the  fall  and  spring  of  1972  and  1973.  Not  all  are  currently  occupied.  If  a 
nest  is  not  destroyed  beyond  repair  during  the  winter,  there  is  a high  probability  that 
the  same  pair  will  occupy  it  again  the  succeeding  spring. 

The  Greater  Sandhill  Crane  is  an  extremely  sensitive  bird  and  will  abandon  its 
nest  if  there  is  human  activity  in  a nearby  area.  There  are  an  estimated  500  to  600 
birds  on  the  UP,  and  only  recently  have  they  started  to  expand  their  nesting  range 
into  the  eastern  edge  of  the  study  area. 

Seven  other  bird  species  are  designated  threatened  by  the  DNR  and  are  listed 
in  Table  Vlll.  None  of  these  birds  species  is  currently  listed  by  the  USDl. 

There  are  no  endangered  reptile  species  in  the  study  area. 

The  USDl  has  classified  one  fish  specie  within  the  study  area  as  rare  — the 
Lake  Sturgeon.  Its  population  has  been  reduced  indirectly  by  commercial  fishing; 
and  dams  that  have  blocked  its  run  up  rivers  to  spawning  areas,  plus  predation  by 
the  lamprey,  have  kept  the  populution  depressed.  In  the  study  area  there  is  a 
resident  population  above  the  first  dam  in  the  Menominee  River.  Some  sturgeon 
also  run  up  the  Sturgeon  River  from  Lake  Superior  to  just  below  Pricket  Dam. 


Table  VI U 

Endangered  Birds  in  the  Study  Area 


Species 

Status 

USDl  MDNR 

Peregrin  falcon  (Fak  o pi-refirinus) 

E E(OV) 

Double-crested  cormorant  [Phalacrocorax  uuritus) 

— T 

Cooper's  hawk  (Avcipiter  cooperii) 

— I 

Red-shouldered  hawk  {Buteo  lim-aiiis) 

— 1 

Marsh  hawk  {Circus  cyaneiis) 

— 1 

Osprey  {Pandion  haliartics) 

— I 

Bald  etigle  {Hciliai’ctns  leiivocvphaUis) 

E T 

Piping  plover  (Churadrius  mclodus) 

— T(OV) 

Loggerhead  shrike  (l.anius  kidoviiiuniis) 

— r 

Barn  owl  {Tyto  cilha) 

— 1 

i.egend:  E — Endangered 

T — fhreatened 

OV  — ()ccasion;il  Visitor 
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Game  S/HTie.i 

The  Whitetailed  Deer  is  the  most  important  game  specie  in  the  UP  in  terms  ol  dollar 
investment  by  the  spin  tsman  and  dollar  income  to  the  local  resident.  But  in  recent 
years  populations  have  been  declining  significantly.  Large  winter  die-otTs  are 
becoming  common,  oasically  because  the  abundant  natural  browse  resulting  from 
heavy  logging  40  or  .^0  years  ago  has  grown  out  of  the  deers'  reach,  w hile  understory 
Vegetation  has  become  much  more  sparse  as  the  second-growth  forest  matures. 

Deer  compound  their  own  problem,  particularly  dtiiing  the  critical  winter 
months,  by  congregating  in  yards.  1 he  location  of  some  yards  w ill  shift  ovei  time; 
but  unless  there  are  significant  changes  in  the  type  of  land  use  in  oi  netira  yard,  they 
will  continue  to  be  utilized  by  deer  for  many  years.  The  Wildlife  f^ata  Map  shows  all 
the  known  deer  yards.  Ordinarily  deer  will  begin  to  move  into  the  yards  between 
mid-November  and  mid-December,  and  are  completely  ytuded  by  I January. 
•Spring  breakup  normally  occurs  in  early  .April.  In  summer,  the  deer  range  as  far  as 
2lt  to  2.“'  miles  from  the  winter  ytirds. 

In  PJ7t),  the  DNR  was  given  the  authority  by  the  Natural  Resources  C'ommis- 
sion  to  manage  ;ill  i>f  the  State  f 'orest  land  in  order  to  pnuluce  m>t  only  timber  but 
wddlife.  One  of  the  first  concerns  of  the  DNR  has  been  to  bring  as  many  yards  as 
possible  under  intensive  management.  I heir  program  calls  for  rehabilitating  those 
yards  presently  supporting  si/eabte  popul;itions  of  deer  before  attempting  to  restote 
vacant  ranges,  f o do  this,  they  are  (1)  cutting  noncommercial  timber  to  open  up 
stands  lot  increased  understory  giowth.  (2)  contt.icting  for  winter  logging  so  that 
slash  become  a\  ailable  to  the  deei , and  1.1)  purchasing  priv  ate  land  adjacent  to  deei 
yards  in  hope  of  reducing  deer  population  tlensities  within  the  yaixl. 

1 he  Bl.ick  Bear  provides  the  only  other  big-game  hunting  in  the  UP.  In  terms  ot 
the  number  of  hunters  who  go  after  bear,  it  has  become  an  increasingly  important 
specie  over  the  last  ten  years,  with  the  average  annual  kill  ranging  between  *'^0  to 
S.^0  .mim.ils,  Sm. til-game  mammal  hunting  is  provided  by  the  Red  Squirrel,  (iiav 
Squirrel.  Snowshoe  Mare,  and  the  I .istern  Uottontail 

A number  of  grouse  species  are  found  in  the  UP,  of  which  the  most  piipiil.ii  .ind 
widely  hiinteil  upland  game  biril  is  the  Ruffed  (iroiise.  lo  increase  the  g.imc-bird 
population,  the  Black  (iroiise.  a specie  native  to  northern  I tirope  .md  ceniial  Asi.i, 
was  introduced  in  Dickinson  Uoiinty  in  pr’4.  t he  Sharp- 1 aileil  (iroiise.  native  to 
Wisconsin,  reached  a population  and  distribution  pe.ik  in  the  I'dl) \.  but  bv  the 
mirl-l‘>.S()'s  was  declining  as  reforested  areas  became  too  dense  lor  .i  siiil.ible 
habitat.  I he  hunting  of  one  specie,  the  Spruce  (iroiise.  often  .issoci.ited  wuh  l.ick 
Pine  bog  areas  has  been  discontiniicvl  because  ol  its  coiisidei.ibly  i educed  niimbeis 

I he  VV  (H)dcock  anil  l.icksni|X’  boin  floiii  ish  on  the  I P.  but  onlv  the  Ik  oihIcov.  k 
■ IS  [lopiilai  with  hunters.  .Since  federal  regiil.i  lions  weie  i ev  ised  m I'ttiK.  pei  muting  ,i 

I 
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lenglhoning  ol  the  VViUKleoek  \easi>n  m)  it  wiiulil  enineiile  with  the  Kiifl'ecl  Cinnise 
season,  hunter  kill  has  inereaseil  each  >ear.  In  1972  it  was  neaii\  three  time  w hat  it 
was  in  |96S  with  noappaient  ill  elleets  on  the  population  as  a w hole.  Ihe  Kail.  Coot, 
and  ComiDon  Cialliiuile  provide  limited  hunting,  hut  they  rank  low  on  Ihe  list  of 
important  game  species. 

None  of  the  remaining  resilient  game  hirds  provide  signilieani  liunling  in  the 
study  are.i.  and  of  the  turkey  and  pheasant,  both  introduelions  to  Menominee 
C ounty,  only  the  pheasant  is  in  sulfiiient  numhers  to  permit  limited  hunting. 

.According  to  Ihe  U.Sh'Sand  the  DNK.  iheannual  waleifowl  kill  isconsiderahly 
helow  the  potential  for  the  area;  and  both  organi/ations  have,  therefore,  started  a 
program  of  wateifow  I development  projects  designed  to  entice  more  hirils  ami  more 
hunters  inti'  the  region. 

Ihe  L'P  lies  within  the  area  where  the  western  edge  of  the  Atlantic  llyway 
(migratory  route)  overlaps  the  Mississippi  llyway.  Two  western  corridors  of  Ihe 
Atlantic  llyway  cross  the  I'K  from  northwest  to  soulheasi.  This  is  a general  route 
taken  by  div  ing  ducks  such  as  the  Cam  asbticks.  Kedheads.  and  .Scaups  that  come 
from  the  great  interior  breeding  grounds  of  Canada.  The  Mississippi  llyway  pro 
vides  most  of  the  other  waterfowl  that  cross  the  Cl’.  Most  of  the  dabbling  ducks  use 
it  regukirly.  and  even  the  Hrant  and  Ihe  European  W’iilgeon  find  their  ways  into  the 
study  area  occasionally.  This  llyway  also  accommoihites  three  separ.iie  popula- 
tions of  Canada  (ieese  whose  concentrations  are  heavy.  An  esiimateil  2.^  .000  to 
7.S. 000  birds  use  the  western  coi  ridor.  and  another  7.S.0O0  to  100.000  make  use  of  the 
eastern  corridor. 

In  .idihlion  to  Ihe  migratory  individuals  coming  from  bi ceding  gioiinds  f,ii  lo 
the  north.  12  to  l.s  species  of  waterfowl  are  known  lo  nest  loc.illy 

2.2. /iV../  (>i/it  r ( 

Wildlife  species  which  coiilil  conceivably  attack  the  iinileigi oiiiiil  cable  are  vei\ 
few.  but  ;m  accidental  encounter  by  ;in  indiMilual  of  a specie  with  the  c.ible  is 
possible.  Such  an  encoiinlei  by  a woodchuck  (w  Inch  iisuallv  digs  its  den  onlv  foiii  lo 
live  feel  ileep)  could  occur.  Other  anim.ils  which  enlarge  and  ulili/e  wooitchuck 
dens  anil,  therefore,  could  also  encounter  Ihe  cable  include  coy  ote.  fo\.  skunk,  .md 
Hlack  Hear.  I he  limited  research  in  this  field  h;is  shown  Ih.il  gn.iwing  mammals, 
such  as  gophers,  will  not  avoid  cable,  but  will,  in  lact.  chew  on  it.  lni|Uiries  to 
Michigan  Hell  lelephone  Comapny  revealed  no  addition, il  problem  .uiim.ils 

2.2.19  Mr  {Quality  anil  \oisf  Dala 

Data  on  the  ipiality  of  the  air  .md  on  Ihe  gener.iiion  ol  ni.m  nude  noise  foi  the  siudv 
.irea  is  limited  Of  Ihe  si\  par.uneters  used  to  ilescribe  .lii  v|u.ihlv  . those  monitoied 
within  Ihe  study  ;iie,i  aie  well  below  reiiuired  levels,  and  iheie  has  nevei  been  ,i 
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recoalcil  iiml’iiem  violation.  .Ml  aii  pollution  control  is  ilerivctl  from  I cdcral  legisla- 
tion termed  the  "Clean  .Air  Act."  .Ml  regulation  and  enforcement  of  air  qiialitv 
controls  is  under  the  authority  of  the  ONR.  I herc  are  a number  of  point  sources  of 
air  pollution  in  the  study  area.  predominantl>  paper  mills,  industrial  hoileis.  mines, 
and  ore  processing  plants.  In  general,  point  sources  are  located  near  the  more 
populated  areas. 

I here  are  tv\o  t\  pes  of  noise  pr'Ilutiiin.  on-site  and  ambient  noise.  ( )n-site  noise 
is  legally  controlled  by  the  l ederal  ( )ccupation.il  Health  and  .Safety  .Act  (OSH  A) 
and  administeted  by  the  Michigan  IVpartmeni  of  Public  Health.  I he  enactment  of 
policies  to  control  ambient  noise,  by  authority  r'f  the  l ederal  Noise  Control  Act  of 
1972.  is  the  responsibility  of  the  linvironmental  Protectii>n  Agency  , but  primary 
responsibility  for  the  enforcement  itf  noise  controls  rests  with  State  and  local 
governments.  Ambient  noise  pollution  is  noi  consiilered  a serious  problem  in  the 
study  area.  I here  are  no  monitoring  stations  or  mobile  units  checking  noise  quality . 

I he  major  areas  of  the  Noise  ( \>ntrol  Act  that  appU  to  major  consinictnm 
projects  incluile  noiurcciipational  m>jse.  interstate  tr  uck  tr  alfic  nurse,  and  air  com- 
pressor noise.  I here  are  no  noise  restrictions  or  regitlatrons  regarding  vehicles 
nn)ving  on  highways  and  roads  in  the  State. 

2.2.20  Rij>lu-oj-Wa\'  Opportunities  and  .{voidanif  Features  t Refer  to  Maps  IS  and  10.) 

I his  section  discusses  right-of-way  (ROW)  opprrrtirnities  anil  aiordatrce  leatrrres 
that  have  been  fort  ml  to  occur  within  the  strrdy  ;rtea.  K(  )V\  oppoitrrntres  are  delined 
as  all  evisting  rights-of-way  that  have  potential  for  use  as  a SI  Al  \RI  R .rntemr.t 
loirtrng.  sitch  as  roads,  trails,  transmissron  lines,  telephone  lines  .rnd  .rb.rndoned 
railroads.  Avoidance  featrrres  are  those  areas — srreh  as  incorporated  settlements, 
lakes,  and  irniqire  natirral  areas— that  have  been  cxcltrded  from  corisrderatron  for 
irntenna  siting. 

In  terms  ol  SIAI'.ARIR  system  siting.  ROW  oppor  trrnrtres  ami  .rionlance 
feirtrries  represerrt  the  two  extrenres  of  the  spectrirm  wrth  .ill  other  d.ita  l.ictors 
lalirng  sornew  here  between,  l ur  thei  delinitron  ol  const r .irnt  lex  els  by  d.it.i  categor  \ 
will  be  the  subject  ol  a follow-on  phase  of  work 

RO\S'  opportiimties  base  been  identrfied  to  mrnmil/e  both  engrneetrng  ,rnd 
envrronmental  costs  rn  siting;  ;ivordance  features  h.iie  been  rdentrlled  to  minirni/e 
social,  erurronment.il  and  rnitrg.itron  costs 

R(  )W  oppor  trrnitres  are  show  n on  M.ip  IX  I he  ml  or  m.itron  h.is  been  extr  .icted 
diiectlv  fr  om  the  1 lanspoi  t;ition  0;it.i  M.ipi  M.ip  ‘').ind  the  I tilrties  O.it.i  M.ip  i M.rp 
h)  I .rble  IX  lists  each  t\pe  of  fealitte  located  on  the  map 

Axonlaiice  fe.itnies  ,ire  shown  on  M.rp  p)  It  depicts  those  le.itrrres  design. rted 
In  the  N.i\  y rn  specriic.rtrons  .rnd  girrdelrnes  to  reinesent  the  b.ighest  level  ol 
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Table  l\ 

Kit:h(s-uf-Wa>  Opportunities 


Data  Category 

Data  Factor 

.Miniiiii/.cs 

Transportation 

Highways 
Pav  ed  roads 
(iravel  roads  & trails 
■Abandoned  railroads 

Constniction  cost 
Operation  M.untenance  cost 
Biological  cost 
Social  cost 

Utilities.  Tdeclrical 

Transmission  lines 
Distribution  lines 
Underground  cables 

Construction  cost 
Operation  <Vl  mainten.ince  cosi 
Biological  cost 
Social  cost 

Ldilities.  Telephone 

linderground  cables 
Aerial  cables 
Open  wires 

Construction  cost 
Operatiiin  & m.iinien.ince  cost 
Biological  cost 
SiK'i.il  cost 

c'onstrainl.  I hc>  arc.  ihcrct'oic.  cvcimicil  cniircK  I'l  Dm  consnlctaiion  for 
l .ARI- R s\  sicm  siting.  Table  .\  lists  thcTcaturcs  show  n on  the  map.  A number  oT the 
aviiiilanee  reatiires.  such  as  cemeteries,  qu.irries,  nesiing  sites,  and  historic  sites, 
have  been  shown  on  the  map  as  point  data  since  the  scale  oT  mapping  does  not 
permit  iiulividiial  site  contlgurations.  Many  other  env ironmental  characteristics 
represent  constraints  to  system  siting  tsiich  as  dense  \ egetatii>n.  steep  topogi.ipin  , 
evposeil  bedrock,  etc.),  but  none  has  been  classilled  as  .ibsohite  avoidance  1 ach 
data  category  will  be  assessed  in  terms  of  the  level  of  constraint  it  represents  and 
will  then  be  used  in  the  siting  analysis  as  part  of  a subsequent  phase  of  work 

2.2.21  \nlfinw  C'onuniclion  I'actors  and  Installation  Plan 

This  stuily  was  pertormed  by  subcontr.ictor  tienkels  <ft  McCoy  . Inc  (HWIl.  and 
the  vietails  of  their  work  are  reported  in  a sepal  ate  v olume  (I’art  ' ) be.irmg  this  s.une 
title. 


I o lorm  a baseline  lor  the  cost  modeling  siuihes.  Ci  I T Sv  v lani.i  pros  idevi  I Uk  M 
with  typic.il  antenna  layouts  of  n^l)  linear  miles,  i.iken  Irom  .in  e.iily  system 
engineeiing  report.  It  must  be  iiiulerstoovl  th.it  this  l.iyoiit  was  tor  baseline  siiiilv 
only  and  does  not  repiesent  the  final  antenna  configuration  I h.it  iletei  mm.ition  is 
to  he  m.ide  later  in  consideration  ot  all  the  data  .icqiiired  during  the  sui  v ev  .md  othei 
lactors  as  well  I'liit  costs  derived  during  the  IKkM  studv  will  be  emploved  to 
estimate  the  installativm  cost  of  the  antenn.i  configiir.ition  fin.illv  selected 
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The  cable  vvill  he  placed  in  the  ground  by  employing  conventional  techniques. 
The  probable  buriid  depth  will  be  6 feet  in  soil  and  2'/2  feet  in  bedrock.  The  basic  aiul 
least  cost  method  involves  the  vibratory  plow  and  will  be  employed  wherever 
conditions  permit.  .Ml  areas  where  cable  is  to  he  emplaced  by  plowing  will  require 
pre-ripping.  The  power  to  pull  the  plow  at  6-foot  depth  through  rocky  soil  and  tree 
roots  is  excessive  witlu)ut  pre-ripping.  Wherever  bedrock  outcroppings  cannot  be 
avoided,  drilling  and  blasting  will  he  necessary.  Machine  and  hand  trenching  will  be 
required  at  points  where  underground  utility  lines  (power,  telephone,  pipelines, 
etc.)  must  he  ciossed.  lo  pass  the  cable  under  railroads  and  major  highways, 
horizontal  boring  will  he  employed  and  conduit  installed.  Where  highway  regula- 
tions permit,  roads  will  he  crossed  by  plowing  or  trenching  followed  by  approved 
restoriition  of  the  suiface. 

Due  to  the  nature  of  the  terrain  in  the  Id',  there  exist  numerous  wet.  swampy 
areas  that  vary  in  size  from  small  streams  to  bogs  a few  miles  in  width  and  length. 
While  these  areas  will  be  a\  oided  as  much  as  possible  in  the  antenna  routing,  some 
crossings,  nevertheless,  may  be  required. 

I'he  first  of  these  conditions  is  stream  crossings.  Most  streams  can  he  crossed 
by  plowing,  fhis  method  is  preferred  by  the  Michigan  DNK  as  it  minimizes  any 
disturbance  to  the  natural  condition  of  the  stream  and  its  banks.  I'he  second 
method,  used  for  deeper  waterways,  requires  the  use  of  a trailer  plow  . I'his  machine 
can  be  winched  across  the  stream  by  a machme  on  the  bank  and  the  cable  plowed 
into  the  stream  bed.  I'he  trailer  plow  can  operate  in  deeper  water  than  the  conven- 
tional plow  and  still  place  the  cable  at  the  required  depth.  I here  may  be  some  water 
crossings  too  deep  for  any  of  the  methovisilescribed  here.  In  this  ev  ent.  a trench  will 
he  dug  across  the  bottom  ol  the  area  tf'ing  a drag  bucket  oi  clam  shell  Another 
method  of  crossing  streams  or  other  obstacles  w hen  highway  or  railio.Kl  bi  idges  are 
present  is  to  install  conduit  im  the  bridge  structures  and  pull  the  c.ible  thmugh  the 
conduit. 

I he  bogs  constitute  .1  m.ijor  portion  of  the  wet  .iieas.  and  thiec  different 
methods  will  be  used  to  install  cable  in  them.  I he  first  method  is  to  plow  the  cable  in 
the  same  manner  as  in  dry  are.is  Although  slower  pi  ogiess  will  be  m.ide  in  the  bogs, 
some  of  them  have  bottoms  hard  enough  to  support  construction  equipment.  Only 
one  or  two  feet  of  water  covers  much  of  these  sections.  Second,  w here  the  bottom  is 
not  so  shallow  or  firm,  a corduroy  road  will  lx-  built  using  the  logs  left  from  the  K(  )W 
clearing.  KquipmenI  will  then  be  run  on  this  road  which  will  be  removed  when 
const niction  is  complete.  I hird.  some  areas  are  expected  to  be  ne.irly  inaccessible 
except  in  the  late  winter  when  the  bogs  are  frozen  A small  amount  of  cable  will, 
necessarily,  have  to  be  installed  iluring  winter.  A trench  appioxim.itely  six  inches 
wide  will  he  cut  with  a rock  saw  through  the  ice  and  fiozen  earth  .uid  a trailer  plow 
used  toplace  thecable  at  its  proper  depth  No  technical  data  presently  exists  on  the 
load-bearing  and  other  properties  of  the  I I’  bogs  uniler  winter  conditions  If  ih.it 
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type  of  information  becomes  available  later,  some  modification  or  refinement  of 
this  installation  plan  may  be  required. 

Because  of  the  delicate  nature  of  the  environment  in  the  bogs,  as  well  as  the 
difficulties  of  working  in  them,  extra  planning  will  be  required  to  minimize  the 
amount  of  equipment,  number  of  trips  through,  and  overall  disruption  of  the  area. 
ROW  width  will  be  kept  to  IS  feet  wherever  possible.  Specitil  care  will  be  taken  to 
eliminate  the  dispostd  of  any  construction  material  or  the  spillage  of  fuel.  Restora- 
tion will  be  made  where  possible.  .Ml  wet  areas  are  to  be  entered,  worked  in,  and 
restored  in  accordance  with  the  rules  and  regulations  of  the  Inland  I^ikes  and 
Streams  Act  of  1972,  Act  .M6,  Permits  are  required  by  that  Act  for  construction  on 
bottomland. 

The  antenna  will  be  installed  along  existing  roads  or  trails,  or  in  cross-country 
rights-of-way  (either  existing  in  the  form  of  present  utilities  routes,  or  new).  Within 
each  of  these  basic  categories  a variety  of  conditions  will  be  encountered.  The  most 
difficult  of  these  conditions  and  the  most  expensive  in  terms  of  antenna  construc- 
tion are  bogs  or  swamps  and  the  areas  where  bedrock  lies  less  than  6 feet  below  the 
surface. 

A nominal  ROW  width  of  25  feet  is  considered  adequate  for  most  of  the  work 
areas.  However,  wider  areas  of  50  feet,  spaced  approximately  every  UMKlfeet,  may 
be  required  for  equipment  movement  and  parking,  while  in  many  areas  a narrower 
ROW  of  perhaps  15  feet  may  be  sufficient.  Such  a latter  case  would  be  short 
sections  between  roads  where  it  is  not  necessary  to  run  equipment  long  distances  up 
and  down  the  ROW.  Cable  installation  along  roads  are  to  be  made  as  close  as 
possible  to  the  edge  of  the  road  ROW.  When  it  is  necessary  to  place  cable  close  to 
the  road  pavement,  rubber-wheeled  equipment  will  be  used  to  minimize  damage  to 
the  road  surface. 

Table  XI  summarizes  the  extent  of  each  type  of  emplacement  environment 
associated  with  the  typical  baseline  antenna. 

It  is  estimated  that  about  % of  the  total  manpower  for  antenna  construction  can 
be  obtained  from  the  northern  Michigan/UP  regions.  The  types  of  manpower  and 
numbers  required  for  the  installation  of  the  l.f.‘'()-mile  baseline  antenna  arc  listed  in 
Table  XI 1.  Some  classifications  of  manpower  from  the  contractor's  own  staff  will  be 
utilized  regardless  of  local  availabilty.  If  the  constniction  contractor  (to  be  selected 
by  competitive  bidding)  turns  out  to  be  heaelquartered  in  the  UP,  then  nearly  100 
percent  of  the  construction  manpower  will  be  local. 

The  types  of  equipment  required  are  listed  in  Table  XIII,  along  with  the 
anticipated  quantities  and  avilability  of  this  equipment  in  the  study  area.  The  totals 
include  back-up  equipment. 
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Table  XI 

A;?'icipa(ed  Baseline  Antenna  C'onstructiun 
Knvironnients* 


Cate)Jor>,T>pe 

Length 

(.Miles) 

Existin);  Roads 

it.  Puivs  — away  from  pavement 

705 

h.  Prow  — alongside  pasemenl 

S'’ 

c.  Dku  1 Bi  AST — hedroek 

:s 

d.  TKhNCH 

:o 

Cross  Country 

it.  Pi  ow  — dry  areas 

4IS 

h.  Pi  Dvy  .Saw  — hogs  streams 

60 

c.  Drii  1 Bi  AST — bedrock 

S-i 

d.  I rtnch 

5 

Total 

135(1 

■ 1 350  miles  lO  antenna  were  seleeleJ  as  a htiseiine  sv  stem  eonsut- 
enng  possible  eonJijetiMly  values,  the  I1n.il  system  may  vary 
trom  this  length  .Ulei  t.iking  all  Jesign  f.ietois  into  aeciMint 


Table  XII 

Labor  Requirements  for  Baseline  Antenna  System 


C'lassiflcation 

Total 

Required 

I.iK'al 

Hire 

.Admiiiisitiition  & Supervisiytn 

:s 

16 

Lore  m;  in 

00 

45 

Opeiiitor 

165 

70 

.lourneyniiin 

,(7 

30 

I ree  I t immei 

.50 

50 

Driver 

■’S 

7K 

1 ahorer 

1‘K) 

100 

Bliisier 

0 

0 

nriller 

42 

42 

Mechanic 

10 

4 

Mechanic  Helper 

6 

6 

Welder 

5 

3 

W'elyler  Helper 

■> 

A 

Watchman 

30 

30 

SiiiAeyor 

IS 

10 

Surveyor  .Assistant 

■A-* 

20 

faigineei 

*> 



Assist.int  Tngmeer 

Drtiftsman 

A 

A 

Total 

703 

607 

I’.tfje 


Table  XIII 

Construction  Kquipment  Requirements  for  Baseline  Antenna  System 


Kquipment 

Total 

Required 

Locally 

Available 

D-9  with  Blade  & Plow 

35 

2 

D-7  with  Blade  & Winch 

16 

4 

D-6  with  Blade  & Winch 

25 

4 

Austin-Western  SOI  Super-Grader  with  Plow 

8 

3 

Caterpillar  980  Front-End  I.oader 

7 

4 

Case  580  Backhoe 

29 

8 

Lubrication  Truck 

8 

2 

Fuel  Truck 

8 

Welding  Truck 

4 

4 

Tow  Truck 

2 

2 

Air  Compressor  600  CFM 

45 

8 

Air  Compressor  105  CFM 

15 

15 

Pick-Up  Truck  ^ Ton  — 4-Wheel  Drive 

25 

15 

Stake  Truck  4 Ton 

14 

5 

Stake  Truck  l-‘/i  Ton  — 4-Wheel  Drive 

27 

5 

Concrete  Saw 

5 

3 

Crew  Ciib  Truck  — 4- Wheel  Drive 

102 

20 

Wagon  Drill 

45 

5 

Low  Boy  with  Tractor 

35 

15 

Cable  Trailer 

2 

t 

Diesel  18  Yd.  Terex  Dump 

18 

10 

Fork  Lift  :0(K)# 

T 

2 

Automobile 

8 

— 

Conduit  Pushing  Equipment 

4 

4 

Crane  Pettibone  Mixiel  .M),  18  Ton 

1 

1 

Tag-A-l,ong  Trailer 

8 

8 

Light  Dump 

4 

4 

rumps  Diesel  4" 

II 

5 

Chipper  V -8 

24 

10 

Case  T'50  Excavator 

II 

s 

Farm  Tractor 

9 

9 

Chain  Saw 

1 18 

50 

RtKk  Saw  Trencher 

3 

1 

Trailer 

18 

10 

Tractor  & Trailor 

■> 

1 

Trailer  Plow 

4 

— 

Total 

702 

249 

Pa^C  M I 

.. J 
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2.2.22  Power  Distribution  Setwork 

As  part  of  the  Michigan  Site  Survey  program,  subcontractor  Williams  & Works  of 
Grand  Rapids  performed  acomprehensive  inventory  of  the  electrical  powergene  ra- 
tion and  distribution  systems  in  the  study  area.  I'he  details  of  that  study  are 
contiuned  in  a separate  volume  (Part  4)  of  this  overall  report.  The  essential  data  are 
also  incorporated  in  the  Utilities  Data  biH)k  of  the  KD.AW  section  of  this  report. 

Six  power  companies  and  cooperatives  that  provide  electrical  service  to  the 
study  area  were  studied  in  detail.  In  addition,  there  are  seveiiil  small  city  and  town 
light  and  public  works  departments  that  were  not  studied,  since  they  do  not  provide 
service  outside  their  urban  areas,  and  such  areas  were  excluded  from  the  present 
survey.  Of  the  six  major  companies,  twu — Upper  Peninsula  Power  Company  (UPP) 
and  Wisconsin — Michigan  Power  Company  (WM) — generate  and  distribute  90 
percent  of  the  .‘'41  MW  of  power  consumed  in  the  study  area.  All  locally-generated 
I power  originates  in  either  hydroelectric  or  fossil  fuel  plants;  there  are  no  nuclear 

[ plants  in  the  study  area. 

I The  Marquette  Board  of  Light  and  Power  presently  has  a generating  capacity 

[ of  57.2  MW  and  supplies  adjacent  communities  and  industries.  It  also  buys  power 

j from  UPP,  and  has  plans  to  constmet  a new  4.^  MW  coal-fired  generating  plant  by 

} I9«0. 

I 

I 

The  Crystal  f'alls  Klectric  and  Water  Department  extends  service  to  a large 
rural  area  west  of  the  city.  I'heir  one  hydroelectric  generating  plant  is  rated  at  .X.‘' 
! MW  and  is  inadequate  for  present  demands,  so  the  shortage  is  made  up  by  purchase 

j of  power  from  W'M. 

The  remaining  two  companies  studied  (.Alger-Delta  CiH'perative  Llectrical 

AsscK'iation  and  Ontonagon  County  Rural  Ldectrification  .Association)  are  coopera- 
tives that  distribute  power  purchased  Irom  the  two  major  companies. 

I Figure  9 illustrates  the  service  areas  for  each  company.  The  study  area  in  this 

instance  is  larger  than  for  the  other  site  survey  categories,  inasmuch  as  an  extra  10 
! miles  on  the  east  and  west  sides  were  included  to  provide  data  for  the  mitigiition 

I studies  being  conducted  for  the  Navy  under  another  contract. 

I'he  six  companies  operate  alrnt'st  .‘'4tK)  route  miles  of  lines,  ni't  including  short 
lines  and  drops  less  than  MH)  feet,  or  distribution  lines  within  urban  areas.  I'rans- 
[ mission  (high-power)  lines  for  the  two  larger  companies  arc  on  100  - lit)  foot 

rights-of-way.  In  the  case  of  UPP.  about  10  percent  of  these  are  company-owned. 
I'he  balance  are  on  easements  Nearly  all  distribution  lines  ( I .VK  kV  ;md  lower)  are 
on  public  rights-of-way,  with  some  shared  use  with  telephone  and  cable-television 
lines.  Marquette  Light  and  Power  transmission  lines  .ire  generally  on  public  road 
row's,  with  some  distribution  lines  in  20-loot  easements  on  private  properly. 
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1-incs  tor  the  two  ciH)pcr;itiv  cs  arc  located  iilonit  roads  onl\  one  Itu't  oil  the  k(  )V\  in 
casements  on  piivate  property. 

2.2.23  Harih  Condut  rivity 

Before  this  survey,  the  best  available  conductivity  inlomi.ilion  on  the  study  are.i 
was  inferred  from  geology  maps  and  measurements  at  less  ih.m  1(1  K>c.iiions  t di 
this  reason,  and  because  of  the  close  relationship  between  earth  conductivity  .md 
antenna  si/.e  (and  therefore  ciist).  the  site  survey  included  .1  l.isk  tor  .1  compiehen- 
sive  conduetiv  ity  measurement  program  similar  10  (h.il  undertaken  .ii  the  Uesiern 
candidate  sites. 

.\s  in  the  Western  regir'ns,  the  method  of  measurement  was  (he  Audio  M.ig 
netotelluric  (.AM  I ) technique.  In  fact,  the  same  instrumentation  and  personnel 
were  employed  to  ensure  uniformity  between  the  two  sets  i>f  dat.i,  and  calibration 
measurements  were  again  taken  at  the  Wiscv'nsin  lest  l acilily  where  a large  biniy 
of  data  by  several  measurement  methods  has  been  accumulated  over  the  past 
sev  eral  years.  The  .AM  1 methiKl  measures  the  ratioof  horizontal  electric  field  at  (he 
earth's  suiface  to  the  iirthogonai  magnetic  Held  to  yield  earth  resistivities  as  a 
function  of  frequency.  The  instrumeiitativin  consists  of  a horizontal  dipole  l-.-(ield 
sensor,  a coil  H-field  sensor,  a prew hitening  filter  box,  and  a variable  frequency 
analy  zer  receiv  er  I he  receiv  er  integrates  the  !•-  ;ind  H-lield  signals  and  forms  the 
ratio,  from  which  subsuiface  conductiv  ity  is  inferred,  fhe  signal  source  is  terrest- 
rial spherics  (distant  lightning  discharges).  At  each  measurement  location,  two 
2()<)-foot  wire  antennas  are  laid  out  perpendicular  to  r>ne  another,  the  termination 
being  a stake  inserted  no  more  than  12  inches  below  the  suiface.  I hen  orthogon.il 
pairs  of  measurements  are  made  at  each  of  ten  predetermined  fieqiiencies  over  a 
range  of  three  decades. 

In  order  to  select  measurement  locations,  the  study  .irea  was  sectioned  into  a 
grid  conrigur.ition  where  points  were  roughly  established  along  lines  of  latitude 
spaced  approximately  six  miles  apart.  Sue  locations  were  then  ev  .iliiated,  based  on 
a review  of  the  existing  condticliviiy  data  base,  geology  . ow  net  ship,  and  accessibil- 
ity. Sites  located  on  priv  .ite  pt  t>pertv  and  ne.ir  pvipulation  centers  were  elimin.iteil 
.Selection  criteria  were  basevi  on  access  and  ovvneiship  ilala.  with  .St.ite-ow  ned 
property  given  highest  priority.  I igure  It)  snows  the  lOfi  measurement  K>calions. 
and  I'igiire  I I illustrates  the  geohtgic  substructure 

In  Wisconsin.  .\M  I conductivity  measurements  were  taken  ,i(  20  sites  .ilong 
Ihe  WTI*  I'  W antenna.  I.ong-wire  .\M  I measurements  were  .ilso  made,  utilizing 
the  Wfl'  overhead  antenna  as  the  |••field  sensm 

I he  riK'ks  of  the  central  I I’  region  generally  exhibit  low  conduetiv  itv . rellect- 
mg  the  presence  of  massiv  e I’recambrian  gneisses,  fo  the  east,  the  conduetiv  itv 
increases  somewhat,  indic.iting  the  presence  of  coiuliicliv e t'.imbri.in  .ind  Onlovi 
cian  sediments.  I hese  patterns  are  illiisii.ited  by  Ihe  0^  Hz  contour  map  shown  in 
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Figure  12.  It  is  based  on  averaged,  smoothed  data  for  the  106  stations.  Table  XIV 
summariites  the  results  with  an  area-weighted  average  conductivity  value  of  5.06  x 
10  * mhos/meter.  This  figure  is  more  than  twice  as  high  as  had  been  anticipated 
before  the  survey  was  conducted,  the  difl'erence  lying  not  in  the  actual  conductivity 
of  the  riKk  types,  but  with  the  areal  extent  of  the  lowest  conductivity  types.  By  way 
of  comparison,  the  equivalent  conductivity  values  for  the  WTF'and  the  Nevada  and 
New  Mexicocandidate  sites  are  2.6  x 10  ^mhos/meter(E/Wlegvalues  measured  in 
January  1976).  149  x 10  ^ mhos/meter,  and  417  x 10  ^ mhos/meter,  respectively . 

Table  XIV 

Michigan  Conductivity  Summary 
Based  on  l^niversity  of  Toronto  Log  p Contour  Map 
(Frequency  - 95  Hz) 


Contour 
Ranges 
rr  X 10  < 

Square 

Miles 

l> 

Ohm-Meters 

IT 

MHOS/Meters  x 10  ^ 

<r  s 2.1 

599 

10,129 

0.987 

2.1  - 10 

1,479 

2,197 

4.550 

10  - 1(X) 

920 

455 

25  .(MK) 

(T<  l(X) 

4.51 

70 

14.5.000 

Area  Weighted  Average  - 

- 5.06  X 10  ^ 

MHOS/Meter 

2.2.24  k.l.  Sawyer  AFH  Support  Potential  and  Operational  nterfaces 
K.l. Sawyer  AF'B  is  an  active  II.  S.  Air  F'orce  Strategic  Air  Command  (S.AC)  base 
located  about  20  miles  south  of  Marquette.  From  the  base,  the  Air  Force  operates 
B-52H  heavy  bombers,  KC-1 55  tankers,  F-106  fighter  interceptors,  and  the  neces- 
sary supporting  activities  (communications,  weather,  security,  rescue,  etc.)  for 
these  operation;d  units. 

SAFB  is  of  particular  interest  to  SFAF  AKFR,  since  it  offers  the  potentml  for 
collocation  on  an  existing  IX>n  facility.  Such  co-use.  if  proven  feasible,  would 
reduce  .SFiAF  AKF.R's  need  lor  new  land.  and.  at  the  sans.'  •■'ne.  permit  operatiimal 
economies  through  the  shared  itse  of  .Air  Force  supporting  activities  and  facilities. 
For  these  reasons  (he  site  survey  included  a task  to  obtain  information  about  the 
base  pertinent  to  .SKA  FAR  FIR , I'he  results  of  that  effort  are  contained  in  a separate 
volume  (F’art  6)  of  this  report.  Cert  run  information  from  that  volume  is  also  incorpo- 
rated in  both  FD.AW  .tnd  W<VW  malenal  (Parts  2 and  4). 
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CONDUCTIVITY  IN  MHOS  METER 


I ii;iirc  12  - ( n-VY  II: 


As  ru'tcil  ciiilioi  in  this  voliinu;  (scvlion  2.2.41,  S \l  H ovaipics  ‘'.200  acres  in 
Ntaiqiiclle  County  ilew'loO  to  eight  land-use  eategoi  ies:  aiiflelds.  eantonnient  .ind 
opeiations.  housing,  munitions  storage  anri  h.uulhng.  reereatit'n.  sanitai\  fill, 
schools,  aurl  cleaiance  easements  I he  ilonunant  le.ilures  are  the  12. 'OU  loot  N S 
runvsay.  hangers,  shops,  aiul  opeiational  huihhngs  I here  aie  a lot.il  ir|  KOO  hmlil 
ings  and  41  miles  of  paverl  roails  on  the  base  I he  tr'tal  h.ise  population,  incliKling 
mihtary  ilependents  ami  civ  ihan  emplovees.  is  appioximatelv  lO.OOOaiul  increasing 
due  to  closings  of  oilier  hases  .iiul  tiaiisfeiing  of  then  .icliviiies  ,iml  peisonnel  to 
S AIH 
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SAC’s  410th  Bombardment  Wing  is  the  landlord  organization.  The  Wing 
Commander  reports  to  the  4t)th  Air  Division  at  Wurtsmith  AFH,  Michigan  and 
thence  to  the  8th  Air  Force  at  Barksdale  AFf;.  l-ouisiana.and  SAC  Headquarters  at 
Offutt  AFB.  Nebraska. 

The  base  civil  engineering  department  maintains  drawings  of  the  base  and 
facilities.  Prints  of  about  40  of  these  that  appeared  to  be  directly  related  to  SEA- 
FARER planning  were  provided  by  the  Chief  Fmgineer  and  have  been  employed  in 
the  system  engineering  design  effort.  On  the  basis  of  that  information,  a tentative 
location  for  the  SEAFARER  transmit  ter  and  control  building  has  been  selected  and 
coordinated  with  base  personnel.  Buried  hot  water,  cold  water,  and  sewage  dis- 
posal lines  service  the  site,  and  prime  power  can  readily  he  run  from  the  base 
substation. 

Of  the  present  base  services,  it  was  determined  that  the  following  could 
supprtrt  SEAFARER  either  as  they  now  exist  or  through  modification/expanison: 

• Electrical  power  system 

• Telephone  system 

• On-base  security 

• Base  supply 

• Vehicle  maintenance 

• Grounds,  building,  and  equipment  maintenance 

• Local  contract  administration 

• Commissary 

• Disbursing  (limited) 

• Medical  (service  personnel  and  dependents;  no  civil  service  employees  nor 
contractors.) 

The  Navy  will  need,  of  course,  to  provide  its  own  command,  operational,  adminis- 
trative, and  system  service  personnel. 

Because  of  the  recent  inllux  of  new  Air  Force  personnel,  waiting  lists  exist  for 
all  on-base  housing,  and  none  will  be  available  for  .SEAF.ARFR  personnel  unless 
built  or  funded  by  the  Navy.  There  are  a number  of  utilities-eqiiipped  sites  for 
private  mobile  homes,  and  these  can  be  increased  for  Navy  use. 

Nt)  direct  conllicts  between  .SAFB  and  SFAFARfvR  operations  were  found. 

F wo  areas  that  require  further  study  to  ensure  compatibility  are  as  follows: 

• Command  communications  priorities  if  shared  facilities  are  employed: 

• F’»)ssible  sensitivity  t)l  a few  present  electronic  navigational  aids  to  F'l.f- 
signals. 

I'he  survey  team  found  ;ill  personnel  to  he  extremely  helpful  in  pn>viding 
information  aiul  suggesting  means  foi  accomnuKlating  .SF- AF'.ARF-.R. 
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